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A much larger number of farmers has been reached and a wider 
influence has been extended by means of the publications of the sta- 
tions. These publications during the past year aggregated 393 annual 
reports and bulletins, and a total of more than 6,400,000 copies of 
them was distributed to over 685,000 addresses on the regular mail- 
ing lists. The stations also published and distributed over $22,000 
copies of circulars, besides numerous leaflets, press bulletins, and 
other special publications. Many of them report rapidly growing 
mailing lists and correspondence, and in some cases the demands of 
this nature have been more than the stations could meet. Consider- 
ing their limited resources, these institutions are accomplishing a 
large amount of useful work and giving wide publicity to the results 
attained. 
PROGRESS OF THE STATIONS. 

The practical value and general importance of experiment station 
work become more apparent as the results of experiments and of the 
educational movement inaugurated and fostered by these institutions 
accumulate. In no particular line of work are the possibilities 
greater than in the field of agronomy—the basis of all agricultural 
production, The total.annual production and value of the different 
field crops grown in this country are enormous. According to the 
Statistician of this Department the average yields of the five crop 
years last past for the entire country amount to approximately 
2,180,000,000 bushels of corn, 625,000,000 bushels of wheat, $43,000,000 
bushels of oats, 115,000,000 bushels of barley, and 29,000,000 bushels 
of rye. These figures will probably quite closely approximate ayer- 
age crops of the cereals named for the present time. The production 
for the year 1904 represents a total value of over $1,950,000,000 created 
on a little over 171,000,000 acres. The value in dollars of a move- 
ment increasing the produetion per acre by only one bushel, or 
increasing the value per bushel by only a few cents, can readily be 
ealculated. 

The influence of experiment station work in this line is manifest- 
ing itself in different ways. The work itself is becoming more 
effective and more productive of immediate results, as the stations 
are attracting the attention and arousing the interest of the i 
population and the bnsiness interests alike, Cooperative experi- 
ments are increasing in number and extending in seope, and educa- 
tional campaigns are now conducted which some years -ago would not 
have met with half the success, if they had been possible at all. 

. Great progress has been made in recent years in | 

improved methods of culture; plant, seed, and variety selection; 
grain judging and grading, and other phases of productio 

keting, and the efforts put forth in each particular line are bearing 


good fruit. 
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other has shown the advantages of frequent and shallow stirring 
of the soil in the cornfield, ' 

The Minnesota Station some years ago originated a new variety of 
corn, and after testing the same for several years and satisfying itself 
‘of its merits, began the systematic distribution of the same, with the 
result that at present it is grown as one of the standard varieties 
throughout the southern part of Minnesota, the region for which it 
was intended. The distinguishing character of this new variety was 
an increase in yielding capacity, and it is estimated from the reports 
received that it yields from 4 to 5 bushels more per sere than the 
varieties for which it was substituted. As another evidence of its 
value the fact may be cited that the South Dakota Experiment Sta- 
tion is now distributing the variety among the farmers of that State. 

Tn the matter of impressing upon the farmer the importance of seed- 
corn selection and the value of good seed corn, the stations of the corn 
belt. have of recent years been most active and successful. Bulletins 
on the subject have been published and sent over the respective States, 
and other methods of disseminating information have been employed. 
A unique method of bringing the subject before the people was fol- 
lowed by the Iowa Station, assisted in its efforts by some of the rail- 
roads crossing the State, and supported by the agricultural press and 
agricultural associations. A special train knpwn as the *seed-corn 
special * was ran for the purpose of giving instruction in selecting, 
testing, and planting seed corn. In eight days this train covered 
over 1.300 miles in 87 of the 99 counties of the State, and 150 short 
lectures were delivered by the agronomist of the station to 17,600 
hearers, General interest was awakened ; the farmer and the business 
man alike supported and approved of the movement, and the infor- 
mation given out was carried by those who attended the lectures, and 
also largely by the press, to everyone interested in farming within 
the State. Similar work has been done by the Nebraska Station. 

As another line of work promoted by these same stations may be 
mentioned the judging of corn in the ear according to a scale of 
points, or score card, A number of years ago this was unknown. 
The idea was perfected by the stations, in some instances with the 
cooperation of seed-growi ing interests, The different score 
use have many points in similarity, but an effort has been 1 
adapt them to the different regions in which they are ap| 

Considerable attention has also been given to the im 
wheat in both yield and quality. New varieties of w 
by the Minnesota Station have spread during the 1 
throughout the State of Minnesota, and have also foun 
neighboring States. They prove of value for the n . 
wheat section, and are now successfully grown on about half a million 
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aroused renewed interest on account of the importance of earliness in 
reducing the ravages of the bol] weevil, the late-maturing eottons 
being much more subject to its attacks. 

Another striking illustration of the value of experiment station 
work through a series of years may be found in the culture and 
variety tests with sugar beets. The progress made in the past ten or 
twelve years in the culture of this crop has made beet-sugar preduc- 
tion a permanent agricultural industry in this country, and a very 
important factor in pointing out the possibilities and in determining 
the sections of the country in which the industry could be profitably 
established has been the work with the sugar beet at the different 
experiment stations. 

Along the different lines of field-crop breeding at the Minnesota 
Station the work with flax has reached the stage where it can be 
made direetly available and beneficial to the flax growers of the 
State. This station has at present about 1,200 bushels of pedigreed 
flaxseed of a new variety, known as the “ Premost” flax, ready for 
distribution to farmers and seed growers who will guarantee to grow 
for seed the several bushels of seed allotted to them, This has been 
the policy of the station in distributing its new varieties, and the 

- plan has proyed most successful. The distinguishing feature of the 
new variety of flax is a much heavier yield of seed than is obtained 
from the common varieties now generally grown. 


NEEDS OF THE STATIONS. 


The rapid advance of agricultural research in this country and 
the large application of some of the results of the investigations of 
the stations to the betterment of our agricultural practice have made 
the public mind so favorable to the extension of the funds and work 
of the stations that there is little difficulty in securing the money 
needed to develop their work. 'The great difficulty at present is to 
form in the public mind an accurate conception of the proper fune- 
tions of the stations and prevent the hampering of their researches 
by the imposition of burdensome duties whieh tend to divert them 
from their legitimate field and weaken their efforts to gain new 
knowledge for the benefit of agriculture. As long as th 


find ther disenssing td Psgeans very annuity both i in their local 
councils and in the Association of American Agricultural Colleges 
and Experiment Stations. It is very important t : i 


boards of control of the stations, but iso the | 
lators, who are called upon to provide additional ‘fun 
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whatever the theoretical arrangement regarding the time to be de- 
voted to teaching, farmers’ institutes, and other extraneous duties, 
the members of the station staff are actually hampered in the con- 
duct of their researches by the conditions under which they are 
working. 

We urge, therefore, that attention be given by station managers 
to the correction of this evil, and we believe that it may be largely 
remedied by a simplification of the station organization. By that 
we mean that in many more cases than at present the station should 
have the entire time of men on its staff and that in every ease o 
definite and binding arrangement shall be made with the station 
worker by which he shall be compelled to make regular and orderly 
progress in research and shall be put under conditions which will be 
favorable to the seasonable accomplishment of the research work as- 
signed him. There are now too many members of station stafis who 
are giving fragments of time to station work and absorbing portions 
of station funds, which, though individually small, in the aggregate 
male a considerable amount. Tt would be better in many cases to 
drop these men from the station staffs, at least until the station re- 
sources are considerably augmented. The division of the station 
funds among too many departments is still a cause of general weak- 
ness in the operations of a number of our stations. 

This plan also involves the separation of the organization and 
management of farmers’ institutes, and of the preparation of com- 
piled bulletins and other forms of college extension work from the 
station, and provision for the earrying on of such work in other 
departments of the agricultural college. 

It is also very desirable that the work of the stations shall be more 
fully organized with reference to the permanent character of these 
research institutions for the benefit of agriculture. Many of the 
more superficial problems of our agriculture have been solved, while 
many of the more fundamental problems have received compara- 
tively little attention. This is so, in part at least, because the stations 
have had thus far in too great measure an unstable policy 
rapidly shifting personnel. If they are ever to do satisfactory 
work on the larger problems they must settle down to enterprises 
planned to continue for long periods and to be kept as far as practi- 
cable in the hands of the same men. For example, it has been pointed 
out that the stations are changing from variety 


results have already come from this change, there will be 
in which it will take Ale to Paes and fix new og. better 


there remain ‘the fundamental chit ati to the laws of 
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evident that during the period between these expositions the whole 
programme of study at the agricultural colleges has been exten- 
sively revised and improved in accordance with the development of 
a real seience of agriculture, based on the results of the investign- 
tions of the experiment stations md the Department of Agriculture. 
‘The appliances, apparatns, and illustrative material for the courses 
in the different branches of agriculture have also been so far, 
extended and improved that it was possible to make an essen- 
tially new showing of equipment for instruction in these lines at the 
St. Louis Exposition. For the first time in the history of the agri- 
eultural colleges they were able to put into concrete form a system- 
atic representation of their scheme of education which was worthy 
to be put alongside of the exhibits of the long-established branches 
of learning in the educational building of a great international 
exposition. 

‘The past fiscal year has also been notable for encouraging and 
substantial progress in all phases of agricultural education through- 
out the United States. Several States which have heretofore given 
but little aid to their agricultural colleges have this year provided 
more or less liberal funds for additional buildings or for mainte- 
nance. In this way the total income of the land-grant colleges has 
heen increased by two and a quarter million dollars, and the value of 
the additions to their permanent endowment and equipment by 
over half a million dollars. The buildings erected recently have 
leven more substantial then those of earlier days and they are much 
better adapted to the peculiar needs of the agricultural practicum, 
which is rapidly becoming a most valuable feature of instruction in 
agriculture. Much attention has been given to the improvement 
of college courses in agricnitnre and to the further adaptation of 
these courses to the needs of special industries, Graduate instrae- 
tion in agriculture has also received a good share of attention, not 
only in the colleges themselves, but also in the Association of Ameri- 
can Agricultural Colleges and Experiment Stations, which is endeav- 
oring, through its committee on graduate study, to arrange for bien- 
nial sessions of the Graduate School of Agriculture. 

Greater interest than ever before has been manifested in what 
may he called the extension work of the colleges—farmers’ insti- 
tutes; short winter courses for farmers; correspondence courses; 
summer schools for the preparation of teachers of elemen i 
culture, nature study, and school gardening; the izati 
experimental clubs among country boys and girls; the ‘preparation 
of courses in agriculture for rural schools; the preparation and dis- 
tribution of literature intended to promote these en 
giving of itinerant lectures, and, in short, everything which makes 
for more wholesome rural conditions. Several of the colleges now 
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addressed by 953 lecturers, employed by the State directors. Of this 
number 361 are members of the faculties of the agricultural colleges 
or of the staffs of experiment stations, who contributed during the 
year 2,131 days of their time to giving institute instruction. Twenty- 
eight States reported also a total of 3,331 local speakers engaged in 
institute work, so that in all there were considerably more than 4,000 
persons who gave instruction at the institutes during the year, 

The principal needs of the institutes are for better organization, 
more liberal financial support, and a larger number of efficient work- 
ers. The form of organization most approved is that of a strong, 
permanent local organization in every institute district, with fully 
and clearly defined duties and powers, the whole system to be subject 
to the oversight and limited contro! of a eentral State authority. As 
regards funds, only a few of the States provide liberally for the insti- 
tutes, while eight States and Territories make no appropriation 
whatever for this purpose. The corps of institute workers is being 
augmented slowly by trained men from the agricultural colleges and 
experiment stations, but the supply of lecturers acquainted with both 
the science and the art of agriculture is still far from adequate. A 
few of the colleges are endeavoring to improve conditions in this 
respect by offering short normal courses for institute workers. 

The ninth annual convention of the American Association of 
Farmers’ Institute Workers was held at St. Louis, Mo., October 18-20, 
1904, and was attended by 100 delegates from 25 States and Terri- 
tories, the District of Columbia, and three provinces of the Dominion 
of Canada. The proceedings of this convention hive been published 
as Bulletin No. 154 of this Office, and a brief account of the meeting 
is given on page 618 of this report. 

The work of this Office in relation to farmers’ institutes has been 
continued, The duties of the farmers’ institute specialist during the 
year have been those of organizing the work of the office, of securing 
information as to the conditions of the institute work in the United 
States and in foreign countries, and of rendering a rece to the 
several State directors and institute lecturers through correspond- 


tions. This request was quite generally complied w 

expressions of appreciation have come from the lect 

the bulletins have been sent. A similar request was made to the 
Division of Publications of this Department with equally satisfac- 
tory results, 
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‘ 


and dissemination of information regarding the progress of agricul- 
tural education and research throughout the world by means of tech- 
nical and popular periodicals, bulletins, and circulars; the 

ment of experiment stations in Alaska, Hawaii, and Porto Rico; 
special investigations on the nutrition of man and on irrigation and 
drainage, conducted largely in cooperation with experiment stations, 
educational institutions, and other agencies in different States and 
Territories; the promotion of the interests of farmers’ institutes 
throughout the United States, and the preparation of two exhibits, 
illustrating the work of the Office, for the Louisiana Purchase Expo- 
sition at St. Louis. 

‘The recent work of the Oflice in relation to agricultural education 
has been directed mainly toward the better classification and the ex- 
tension of courses in agricultural engineering and agricultural eco- 
nomics, and the promotion of secondary and elementary instruction 
in agriculture. During the year the claims of some phases of agri- 
cultural instruction to a place in the common school courses were pre- 
sented in addresses to not less than 4,000 teachers and school officers, 
and by means of publications toa much larger number. Much prog- 

ress has been made also in bringing the Department into more help- 
ful. relations with the farmers’ institute movement in the United 
States, as a result of which the ways in which the Department can 
aid this movement have been more clearly defined. 

The original investigations of the Office have been increased not 
only by the extension of the work already in hand, but also by the 
addition of investigations in drainage, which are widespread in their 
application, both in the humid regions of the East and in the irrigated 
regions west of the Mississippi. 

The preparation of the two exhibits in cooperation with the Asso- 
ciation of American Agricultural Colleges and Experiment Stations 
for the Louisiana Purchase Exposition, and of a number of special 
publications to be used in connection with these exhibits, put heavy 
additional labor upon nearly every member of the Office staff, but the 
exhibits were of great value in giving publicity to the work of the 
Office in relation to agricultural education and research. A brief 
account of the general business of the Office will be found on page 49, 
and details of its operations are given in other portions of this report. 


EXPERIMENT STATIONS IN ALASKA, HAWAII, AND PORTO RICO. 


Tn Alaska experiment stations were maintained at Sitka, Kenai, 
Rampart, and Copper Center, and cooperat € 


the possibility of growing hardy vegetables in nearly all parts of the 
Territory south of the Arctic Circle, and hardy cereals and an abun- 
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some eases money, and in practically all eases the use of laboratories, 
apparatus, libraries, the advice and counsel of skilled experts, and 
similar assistance. Had funds been available it would have been pos- 
sible to extend considerably the cooperative investigations, as other 
institutions have expressed a readiness ‘to join in such enterprises 
provided comparatively small amount could be allotted to them. 
However, with the funds at present available it was not found pos- 
sible to extend the work beyond its present limitations. 


THE WORK AT DIFFERENT PLACES. 


In addition to editorial work, the Washington office has had the 
general supervision of the plans and expenditures for the nutri- 
tion investigations. Bibliographical and other data have been cel- 
Jected; the current literature of the subject of nutrition has been 
reviewed, and abstracts made partly for use in the Experiment Sta- 
tion Record and partly for other purposes in connection with the 
inquiry, as seemed desirable. The growth of interest in the nutrition 
investigations is shown by the constantly increasing corespondence 
which, as well as the distribution of publications, is attended to from 
the Washington office. 

In connection with the Department of the Interior, an extended 
series of dietary studies was made at the Government Hospital for 
the Insane, and the results were prepared for publication in bulletin 
form. 

The nutrition investigations carried on at the University of Cali- 
fornia by Prof. M. E. Jaffa and his associates during the past year 
form part of a series intended to cover two years, the digestibility of 
fruits and nuts and their value as part of a mixed diet being the gen- 
eral subject under investigation. The nutritive value of a diet con- 
sisting almost entirely of fruits and vegetables was also studied, 
Thirty-five digestion experiments and four dietary studies have been 
made, 

Fruit and nuts may be made a very useful part of the diet. Aside 
from the work undertaken at the University of C: compara- 
tively little attention has een paid to the study of the nutritive value 
of these foods. California furnishes such an abundant variety of 
both fruits and nuts that the conditions are ve: favorable for the 
investigations, and it is believed that the inquiry now in progress 
will demonstrate the dietetic value of frui d lead to 
their more general and intelligent use in Am nosh lida 
The wise use of fruits, fresh and preserved, as a pa 
rather than as food accessories would, it seems fair to sa: 
attractiveness and wholesomeness of the diet, and would probably 
be of benefit also from the standpoint of economy. 
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‘The work at Middletown, Conn., in which Wesleyan University, 
the State of Connecticut, and the Carnegie Institution of Washington 
cooperated with this Department, was conducted under the direction 
of Prof. W. O. Atwater, chief of nutrition investigations, and has 
included the planning and direct supervision of the cooperative 
investigations throughout the country; carrying out of special 
studies with the bomb and respiration calorimeters; improvements in 
apparatus and methods of inquiry; editorial work, including ealeu- 
Jation and verification of data and preperation of results for publica- 
tion; compilation of results of nutrition investigations in this and 
other countries, and correspondence and other administrative work. 

In connection with the respiration calorimeter investigations a 
number of improvements in apparatus have been introduced, one of 
the most valuable being a device by which the subject can weigh 
himself while in the respiration chamber, the weighings being accu- 
rate, within 2 or 3 grams. The method is also adapted to weighing 
the absorber system inside the chamber with great accuracy, The 
actual experimental work has included eleven experiments with three 
different subjects, covering a period of twenty days within the appa- 
ratus. In one experiment the subject remained in the apparatus 
thirteen days and fourteen nights. The experimental conditions 
have varied from fasting and extreme quiet to abundant diet and 
unusually hard work, and furnish valuable data regarding the com- 
parative value of different nutrients and the amounts of protein and 
ss a for the production of different amounts of work. 

ion to the complete metabolism experiments a number of 

een of about twelve hours each were made to study the 

amounts of heat radiated from the body under different conditions 

of lying, sitting, standing, or operating the bicycle ergometer, such 

having to do with the study of the officiency of the 

human body as a machine, its energy requirements, and the effect of 
various circumstances on the energy output. 

‘Tn connection with the experiments considerable time has been 
devoted to » study of the method of partial drying of samples of 
food, ete., in vacuo for analysis, and the results obtained indicate that 

¢ 8 followed is much more satisfactory than drying sam- 

e by t Baein the more common method. 

yefi iments have also been carried on during the year 

subjects to secure data regarding the digestibility of 
foods, fish, and poultry. 

ty of Illinois Prof. H. 8. Grindley and his asso- 

d the investigations of the losses and chemical 

from cooking meat and the influence of different 

upon its nutritive value, fifty-eight experiments 

The work has been carried on under very fzvor- 
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able cireumstances, as in addition to the use of a new and well- 
equipped laboratory the university has contributed $2,000 to the 
nutrition investigations, and furthermore the experiment station 
has furnished without charge the meat used for the investigations, 
the animals from which the portions of meat were taken having been 
bred, grown, fed, and slaughtered under known conditions. Valu- 
able assistance has been rendered by the department of household 
‘science of the university. 

‘The investigations with meat have chown that the losses of nutri- 
ents vary markedly with different methods of cooking, and, together 
with the results of Professor Grindley’s earlier studies, furnisif valn- 
able data for the economical preparation of meat for the table, 
especially in institutions where large quantities are cooked at a time 
and economy is necessary. 

Tn addition to the cooking experiments studies have been made of 
the kind and amount of proteids in broth of different sorts from 
cooked meat and in water extracts of uncooked meats, a valuable 
feature being the improvement of the methods for use in determin- 
ing the nitrogen of meat and meat products. 

At the University of Maine Prof. C. D, Woods and his associates 
have carried on experiments which have to do with the digestibility 
of different cereal breaifast foods. The work has included thirty- 
four natural and thirty-four artificial digestion experiments, and 
has furnished results of much value. In addition to the experimental 
work reports of the dictary studies and digestion experiments with 
Jumbermen and of digestion experiments with bread were prepared. 

The cereal breakfast. foods studied have included some of the sorts 
very commonly used, and the results obtained furnish valuable data 
for judging of the value of this important class of foods. 

The dietary studies and digestion experiments with Maine lumber- 
men are of unusual interest, since they were carried on with men per- 
forming severe physical work under more or less trying conditions 
and exposure and living upon a diet which though abundant was 
very siraple, being made up of a few staple foods of which the most 
important were perhaps beans and bread. The amounts eaten were 
fairly large, as might be expected from the char of the worl 
performed. As regards thoroughness of digestion, le di 
was observed between these men and others who have been studied 
mider more usual conditions. 

At the University of Minnesota Prof. Harry Snyder has stndied 
especially the digestibility and nutritive value of cereal breakfast 
foods and of macaroni flour—i. e., bread prepared from macaroni 
wheat—and has made thirty-one digestion experiments. He has also 
made a milling experiment with macaroni wheat and an experiment 
on the preparation of macaroni from flour thus prepared. 
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The following was submitted for publication, but was not actually 
printed during the fiscal year: Canned Fruit, Preserves and Jellies: 
Household Methods of Preparation. 


IRRIGATION AND DRAINAGE INVESTIGATIONS. 
IRRIGATION, 


- The regulation of the water supplied to soils for the growth of 
crops by means of irrigation and drainage, as related to tillage, is a 
factor in crop production of universal importance. Investigations 
of the best manner of accomplishing the results desired through irri- 
gation and drainage were carried on during the past year under the 
direction of Dr. Elwood Mead in thirty different States and Terri- 
tories and two of our insular possessions, In California, Oregon, 
Washington, Nevada, Utah, Colorado, Wyoming, Montana, South 
Dakota, Nebraska, Kansas, New Mexico, Arkansas, Iowa, Wisconsin, 
Tndiana, New Jersey, and in the islands of Porto Rico and Hawaii, 
this work was conducted under cooperative arrangements with the 
State agricultural colleges or experiment stations. In Idaho and 
Wyoming this Office cooperated with the State engineers’ offices. 
Tn California and Nevada special cooperative appropriations were 
made by the States for extending this work. In addition to these 
cooperative studies work was carried on by the agents of the Depart- 
ment in Texas, Louisiana, Mississippi, Missouri, Illinois, Alabama, 
Florida, Georgia, South Carolina, and West Virginia. 

In company with a representative of the Bureau of Plant Industry, 
Mr. GC, G, Elliott, engineer in charge of drainage investigations, 
made a study of the drainage problems of the fruit and vegetable 
lands bordering the Everglades in Florida. 

In collaboration wtih the Bureau of Chemistry a large number of 
samples of irrigation waters were collected by the field agents of this 
Office and analyzed by the Bureau of Chemistry, to determine the 
amount and influence on plant and animal life of the impurities 
carried. 

THE WUTY OF WATER. 
The measurements of the quantity of water used u 


practice were continued in nearly all of the arid Sta 
where this sntormation = needed as a guide in 


existing practice and the Soaibs duty u under tes 
more skillful and economic methods. These records 
tice were supplemented by experiments to determine the 





IRRIGATION AND DRAINAGE INVESTIGATIONS. 41 


quantity of water which, under given conditions of soil and climate, 
will produce the largest yield. In these experiments the quantity of 
water applied varied from 2 to 60 inches, or from the lowest limit of 
economy in actual practice to about the maximum quantity of water 
used by irrigators in anything resembling good practice. These 
experiments will be continued until the approximate limits of 
economy in water, beyond which saving becomes unprofitable, are 
ascertained, and also the other extreme, beyond which additional 
application of water becomes injurious, is approximately determined. 
A report of these investigations is given in the subsequent pages of 
this report, and is illustrated by photographs which show how vary- 
ing the quantity of water affects the growth of crops. This informa- 
tion is needed to determine the kind of water-right contracts best 
suited to different localities. Where there is more irrigable land 
than water to irrigate it, lessened use and a high duty, even with 
diminished yield, may be the most profitable system, because of the 
Jarge increase in cultivated acres which it makes possible; while, on 
the other hand, where the water supply is abundant, a knowledge of 
the extent to which a liberal use of water increases yields is desired. 
Another line of experiments has been carried on to determine the 
influence on the quality of fruits and grains of varying the time of 
irrigation as well as the amount of water applied. While not con- 
clusive, the results of these experiments give reason for believing that 
through skillful handling of water the quality of both fruits and 
grains can be progressively improved. These tests have been supple- 
mented by comprehensive inquiries to ascertain the experience of 
| fruit growers, the investigation with respect to fruits being 
made by Prof. E. J. Wickson, horticulturist of the California Exper- 
iment Station, and those on grains under the direction of J. A. Widt- 
soe, director of the Utah Experiment Station. Heretofore soft 
wheats have been largely grown where irrigation is practiced. It is 
to change this and produce better varieties either through the 
adaptation of hard wheats to irrigation or through the progressive 
improvement. of soft wheats by better methods of applying water. 
_ The: studies of preparing land for irrigation and the collection of 
the cost of doing this have been continued. The 
studies ave proving of great practical value to farmers. 
of beginners wish to know how to prepare their land for 


water. This not aa involves the giving of Pero 


soil, the climate; the kind of crops to be 
the topography of the surface are all factors which 
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enter into the selection of the method to be employed. The check 
method seems to be best adapted to light, sandy soils having slopes 
of from 3 to 6 feet to the mile, In the greater part of the country 
the flooding of the land from small field ditches is the popular sys- 
tem; probably three-fifths of all the land irrigated is watered by this 
method, yet in certain sections of the country, notably in the San 
Joaquin Valley, i in California, this method is unknown. The furrow 
method is generally used in the irrigation of orchards and for all 
cultivated crops, and has one marked advantage over flooding or 
checks in lessening the loss from evaporation, the experiments in 
California in 1904 showing a saving in irrigation through deep 
furrows of 25 per cent. At present the arbitrary difference in irri- 
gation methods to be found in districts having the same natural 
condition seems to come largely from the influence of the method 
first adopted, the tendency of later comers being to follow the plan 
they see in operation. The bulletins describing different methods 
are causing land to be prepared and water applied in a much more 
intelligent and efficient manner. 


PUMPING WATER FOR IRRIGATION. 


The studies of irrigation by pumping carried on during the past 
yeur have taken a wide range and included laboratory tests of the 
efficiency of different makes of pumps, field records showing the 
quantity of water lifted, the number of acres irrigated, the amount 
of fuel used (with its cost), and the value of the crops grown. These 
experiments and inquiries in regard to pumping were carried on in 
California, New Mexico, Texas, Colorado, Kansas, Arkansas, Louisi- 
ana, Nebraska, and Wyoming, part of the work being under the 
direction of the engineers and experts of this Office and a part in 
cooperation with the State University of California and the State 
experiment stations of New Mexico, Kansas, and Arkansas. 

During the past season statistics of the cost of pumping water for 
irrigation were obtained from over 1,000 pumping plants. These 
embraced nearly every kind of power and about every ty 
The fuel included straw, brush, coal, wood, gasoline, and erude 
petroleum; the power, steam, gasoline, windmills, and electricity. 
The importance of pumping is due to the fact that i i 
of the country wells furnish the only available 1 
the further fact that improvements in machinery 
the cost of pumping that many farmers are employ 
is possible to obtain water from gravity canals, it 
this extension of pumping is destined to con 
acres of land in India—about 25 per cent of the entire irrigated 
area—is irrigated from wells, and about 8,000,000. acres 
is irrigated from small reservoirs. In the Madras Presidency 
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In cooperation with the New Jersey Experiment Station similar 
studies are being made in the cranberry districts of New Jersey. 

» In other sections of the humid States the Office has given advice 
about irrigation methods, about the selection and installation of 
pumping machinery, and has continued its collection of data to deter- 
mine the profits of irrigation in the East. Last year was an unfavor- 
able one because of the excessive rainfall. 


LEGAL AND ECONOMIC QUESTIONS: 


At the request of the Modesto and Turlock irrigation districts in 
California this Office began in 1904 a study of the legal and economic 
questions connected with canal management, the purpose in this case 
being to aid the farmers in these two districts to perfect a system of 
administration which would prevent waste of water and contro- 
versies between farmers. As there are 270,000 acres of irrigable land 
in these districts, and the canals will in time serve many thousand 
irrigators, the working out of an effective distribution system is an 
important and somewhat complicated matter. As a first step in 
working out such a system records of the quantities of water de- 
livered to each user were kept during 1904 by an agent of this Office, 
and on his recommendation the districts have adopted a system for 
keeping records of the flow of water distributed to each user and the 
time during which the water is used. ‘These studies are to be con- 
tinued in California, Washington, and Oregon in sections where the 
land under large canals is being brought under cultivation. 

The most conspicuous weakness of our present irrigation develop- 
ment grows out of our failure to recognize that irrigation is an 
organized industry, that the relations between water users should 
be clearly defined, and that the same administrative regulations 
for the distribution of water from a river or large canal system are 
needed as ure required i in the transmission of goods by rail) rays and 
express companies. In this respect our systems are far inferior to 
those of older irrigated districts. 

The investigations of methods of distributing water from rivers 
in Colorado, Wyoming, and Nebraska show that there are great 


control, and that a lack of a strict enforcement o: 
great waste in the use of water and Hines toms yiciou 
between farmers, 


practically with the problatan of distribution. ons 
difficulties in just division of water was the lack of 
devices. Another was the rendering of decrees by the court giving 
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bodies of land which had been rendered worthless have been in this 
way restored to fertility. In one instance a tract, which in 1993 pro- 
duced no erop because of the rise of seepage water, in 1904, after 
being drained, produced a crop which sold for $600 an acre. 

Tn company with a representative of the Utah Experiment Station, 
an examination of the swamped areas of a number of Utah counties 
was made by Mr. C. G. Elliott in the spring of 1904. This showed 
that drainage is one of the most necessary irrigation improvements 
in Utah, there being searcely an irrigated valley in the State in 
whieh some of the best land has not become (oo wet for cultivation 
or from whieh only uncertain crops of inferior value can be obtained. 
Tn 2 number of instances atiempts to drain these swamped areas 
have proven unsuccessful. The reasons for this are explained in a 
subsequent portion of this report. In order to determine how best 
to overcome the obstacles encountered, an experiment in drainage 
has been inaugurated in Cache County, where tile drains have been 
put down and their effects on the removal of seepage water are being 
studied. 

During the past year there has been a marked extension of drain- 
age studies in the humid portions of the United States. These have 
included examinations and reports on the drainage problems of dis- 
tricts in Nebraska, Iowa, South Dakota, Wisconsin, and Illinois, and 
in cooperation with the engineering department of Purdue Univer- 
sity a comprehensive inquiry into the results of tile drainage in the 
Mississippi Valley during the past twenty-five years has been inau- 
gurated. Requests have been received that this investigation be made 
to include problems connected with the construction of dredged drain 
ditches and the best methods of maintenance and repair, Should 
means be provided, it is intended to undertake this in connection 
with a study of the best means of reclaiming the Kankakee marshes 
of Indiana and some of the beamped areas in other States of the 
Mississippi Valley. 

During May and June of 1904 an investigation was made of the 
drainage conditions of the Ilineis River bottom lands, extending 
from Peoria to the mouth of the river. These lands vary from 1 to 3 
miles in width and lie from 8 to 20 feet above low water, while from 
1897 to 1904 the high-water line varied fron ) 19.9 feet, during 
four years reaching the 18-foot mark. When cultivated the higher 
parts of the bottom yield crops about two years out of three, but the 
lower parts flood so frequently that it is not profitable to cultivate 
them; but if these lands are protected by ikes and roperly drained 
they produce large crops of corn and wheat ) 
slight fall of the river, the level surface of the bottoms, and their 
slight elevation above low water the reclamation of these lands is 
expensive and difficult. Near Pekin, Havana, and Beardstown 
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work, and in no direction has there been greater inquiry during the 
past year than in the questions relating to instruction and experiment 
regarding farm structures and machinery. It is fo be hoped that 
funds will be provided in the near future by Congress which will 
permit of the employment of one or more experts in this branch of 
rural engineering, and thus enable the experts in drainage and irriga- 
tion, who now have to deal with these questions, to give their entire 
time to work in their special fields, 


IRRIGATION AND DRAINAGE PUBLICATIONS. 


During the year ending June 30, 1904, the following publications 
on irrigation and drainage were issued: Egyptian Irrigation; Plans 
of Structures in Use on Irrigation Canals-in the United States; 
Report of Irrigation Investigations for 1902; Storage of Water in the 
Cache la Poudre and Big Thompson Rivers; Aequirement of Water 
Rights in Arkansas Valley in Colorado; Drainage of Farm Lands; 
Supplemental Report on Drainage in the Fresno District, California; 
Trrigation in the Valley of Lost River, Idaho; Review of Irrigation 
Tnvestigations for 1903; and Preparing Land for Irrigation, 

Additional bulletins prepared and submitted for publication were 
the following: Irrigation in Northern Italy, Part 1; Preparing Land 
for Irrigation and Methods of Applying Water; Current Wheels: 
Their Use in Lifting Water for Irrigation; Report on Drainage 
Investigations for 1903; Report on Irrigation Investigations in the 
Humid Sections of the United States; and Irrigation and Drainage 
Tnvestigations of the Office of Experiment Stations. 

The new matter published contains 717 pages and the reprints 
330 pages. 
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tntes in the several States, and the need of a stronger organization 
for bringing the results of the Department’s home work to the great 
multitude of farmers who attend the institutes has been clearly 
revealed. The affairs of the agricultural experiment stations in 
Hawaii and Porto Rico have been successfully managed by the 
Special agents in charge, and already useful results of investigations 
haye been published. In Alaska evidence of the feasibility of ostab- 
lishing animal industry has been obtained, and the great desirability 
of experimental inquiries along this line, which will forestall the 
expense and discouragement likely to attend private ventures, has 
been demonstrated. In the nutrition investigations steady progress 
has been made in the elaborate and fundamental inquiries regarding 
the laws of human nutrition with the respiration calorimeter and 
in the more directly practical studies of the nutritive value of cereals, 
fruits, and meat, The great importance of these investigations is 
being recognized, not only by scientific and educational institutions 
throughout this country. but also in many foreign countries. As the 
result of recent action by Congress the irrigation and drainage 
investigations have been put on a more permanent basis. In irviga- 
tion a definite and very important field of engincering problems 
directly relating to the most effective and economical utilization of 
water in the production of crops has been marked out, and lines of 
work not previously undertaken anywhere have been entered npon. 
Great enterprises, involving the reclamation of large areas of fertile 
land, are being aided by the drainage investigations. The problems 
of agricultural engineering involved in the construction and use of 
farm machinery and farm buildings and the applications of power 
to agricultural purposes are coming into greater prominence in our 
vast agricultural regions, where scarcity of labor is every year a 
greater drag on agriculture. These problems should be definitely 
investigated by this Department, and it is hoped that funds will 
soon be provided for this purpose. A large amount of work has been 
done in connection with the preparation of two exhibits for the 
Louisiana Purchase Exposition. A description of these exhibits is 
given on page 687. 
LINES OF WORK. 


The work of the Office of Experiment Stations during 
as heretofore, has included the supervision penditures of the 
stations; conferences and correspondence wi station officers regard- 
ing the management, equipment, and work of the stations; the collec- 
tion and dissemination of information regarding rogress of agri- 
cultural education and research throughout t r by means of 
technical and popular bulletins; th management of the agricultural 
experiment stations at Alaska, Hawaii, ind Porto Rico; special inves- 
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Euperiment Station Record, Vol. XV, pp. 1247—This contains 
abstracts of 380 experiment station bulletins, circulars, ete, 47 annual 
reports of the stations, 181 publications of this Department, and a 
yery large number of foreign publications. In all there were 4,376 
abstracts, classified as follows: Chemistry, 296; botany, 101; fer- 
mentation and bacteriology, 23; zoology, 70; meteorology and clima- 
tology, 109; air, water, and soils, 159; fertilizers, 155; field crops, 
256; horticulture, 387; forestry, 116; seeds and weeds, 61; diseases of 
plants, 209; entomology, 490; foods and nutrition, 296; animal pro- 
duction, 297; dairy farming and dairying, 233; veterinary science 
and practice, 789; technology, 8; agricultural engineering, 170; mis- 
cellaneous, 151. 

This volume contains nine leading articles, as follows: New agri- 
cultural building at the University of Wisconsin, annual meeting of 
the American Veterinary Medical Association, new building for farm 
mechanics at the Towa College of Agriculture and Mechanic Arts, 
convention of Association of American Agricultural Colleges and 
Experiment Stations, convention of Association of Official Agricul- 
tural Chemists, agricultural science at the St, Lonis meeting, new 
dairy barn at the Kentucky Station, new buildings of the Department 
of Agriculture, and respiration calorimeter at the Pennsylvania 
Experiment Station. The following topics are discussed in the edi- 
torials: The mission of the farmers’ institute; organization of farm- 
ers’ institutes: introduction -of agriculture at the Mount Hermon 
School; September meetings of scientific bodies—National Irrigation 
Congress, American Veterinary Medical Association, International 
Congress of Hygiene and Dermography, Amevican Pomological 
Society, and Society of Horticultural Science; irrigation in Italy; 
State aid of the experiment stations; need of increased f nds ior the 
stations; experiment station work in Alaska; farm me: 
department of agricultural instruction; report of the 
Agriculture for 1903; the personnel of the Depar' 
ture; the American association meeting at St. 
nomits at the St. Louis meeting; acquisitio 
by calcium carbid; agricultural research and U 
tion; Government aid to agriculture in Hungar 
the flow of maple sup; work of the bureau o 
ippines; experiment stations in the Phi 
periodical literature on agricultural ; 
periment station publications; a respira 
animals; rural economics as a department of a 


tural appropriation act, 190455 inauguration | 
work in Cuba; an experiment in secondary 9 ; 
Levi Stockbridge, deceased ; histological studies in relation to food 








THE AGRICULTURAL EXPERIMENT STATIONS IN THE SEVERAL 
STATES AND TERRITORIES. 


Note.—Members of hoards of trustees or other governing boards of the college 
who are charged with the management of experiment station affairs are Indi- 
cated by an asterisk (*). 

ALABAMA, 


Agricultural Experiment Station of the Alabama Polytechnic Institute, 


Auburn. 
Department of the Alnbama Molytechnie Institute. 
GOVERNING BOARD. 


‘Trustees: Governor Wiliam D. Jelks (ex officlo President), Montgomery; 
Taane W. Hill (Superintendent of Education, ex officio), Montgomery; Jonathan 
Haralson, Montgomery; J. A. Bilbvo, Gadsden; J, M. Carmichael,* Mont- 
gomery; W. K. Terry, Birmingham; T. WU. Frazer, Mobile; N. D. Denson, 
Lafayette; T, D. Samfords* Opelika; R. F, Ligon, jr, Montgomery; Tancred 
Betts, Huntsville; William C, Davis Jasper; BE. T. Glenn (Treasurer), 
Avdern; J. 1. Drake (Surgcon), Auburn; R. W. Burton (Secretary), Auburn. 


STATION STAFF. 


J. F. Duggar, M. 8., Director; Agricut- 
turist. 

B. B. Ross, M. 8. Chemist. 

C A. Cary, B. S., D. V. M., Veterina- 
rian, 

E. M. Wilcox, Pu. D., Botaniat. 

R. 5S. Mackintosh, B. Aor. Hortioul- 
teriat, 

J. T. Anderson, 
Chemist, 

©. LeR. Hare, M. 8., First Assistant 
Chemist, 


Pu. D., Assistant 


GENERAL 


A. McB. Ransom. M. 8., Second Aa 
sistant Chemist, 

Thomas Brags, M. 8. Third Assistant 
Chemist. 

John H, 
Chemist. 

C. M. Floyd, Superintendent of Farm. 

N. C. Rew, B.S, A., Assistant Animat 
Husvandman, 

Isanc S. McAdory, B. 
Veterinary Scien 

'T. B. Rivett, Assistant Horticulturist. 


Mitchell, M. 8, Assistant 


S., Assistant in 


OUTLOOK. 


Investigations relating to soil management and the divi 
of agriculture through the introduction of animal — 
new and improved plants continue to oceup: 


in the work of the Alabama Station, 


In this connection much atten- 


tion is given to the use of legumes as soil renovators and as forage 








@On leave, 


oA 
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INCOME. 


The income of the station during the past fiseal year was as 
follows: 


United States appropriation. 
Fees for the analysis of fertilizer: 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station receiyed during the past fiscal year 
were Bulletins 125, some diseases of cattle; 126, a leaf-curl disease 
of oaks; 127, alfalfa in Alabama; and the Annual Report of the 
station for 1903. The bulletin on the leaf-curl disease of oaks con- 
tains also notes on native oaks useful as shade trees in Alabama. 


Canebrake Agricultural Experiment Station, Uniontown. 
GOVERNING BOARD, 


Board of Control; BR. R. Poole (Commissioner of Agriculture, ex officio), 
Montgomery; J. Huggins, Newbern; W. 1. Taylor, Uniontown; G. D. Stol- 
lenwerck, Unioutown; Wm, Manford (Treasurer), Uniontown; J. B. Garber, 
Lancville, 

STATION STAI. 


J. FP. Duggar, M. §., Director, J. M. Richeson, M. 8,, Assistant Director, See- 
retary. J.¥. Connor, V, M. D., Veterinarian, 


GENERAL OUTLOOK. 


The Canebrake Station has continued to devote its attention 
largely to field experiments for the reclamation and improvement 
of worn-out soils. These have included experiments with a large 
number of forage crops, fertilizer and cultural experiments, variety 
tests with cotton and corn, and experiments with wheat and oats. 
Considerable attention has been given during the past year to sub- 
soiling for ull crops. 

LINES OF WORK, 


The principal lines of work conducted at the Canebrake Station 
during the past year were as follows: Soil improvement, field ex- 
periments, horticulture, floriculture, diseases of plants, and diseases 
of animals. 
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LINES OF WORK, 


The principal lines of work conducted at the Tuskegee Station 
during the past year were as follows: Field experiments, hortieul- 
ture, diseases of plants, animal industry, and dairying. 


INCOME, 


The income of the station during the past fiscal year was as follows: 
State appropriation... -- $1,500 


PUBLICATIONS. 


Bulletin 5 on cowpeas, in which a diseussion is given of the value 
of cowpeas as a fertilizer and as human food. 


ALASKA, 


Alaska Agricultural Experiment Stations, Sitka, Kenai, Copper Center, and 
Rampart. 


Under the supervision of A. C. True, Director, Office of Experiment Stations, 
United States Department of Agriculture, 


STATION STAFY, 


©, ©. Georgeson, M. &., Special Agent RK. W. De Armond, Asristant at Sitka, 
in Charge, Sitka, P. H. Ross, B, S., Assistant at Kenai, 

F. B. Rader, B, S., Assistant at Ram- J. W. Neal, Assistant at Copper Cen- 
part. ter. 


GENERAL OUTLOOK. 


Daring the past year experiment stations were maintained at Sitka, 
Kenai, Rumpart, and Copper Center, and cooperative experiments 
were conducted at Wood Island. Seeds of vegetables and flowers 
were distributed through the cooperation of the Bureau of Plant 
Industry to about 1,500 addresses, Many of the recipients report 
success and further confirm the possibility of raising hardy vegeta- 
bles and hardy annual flowers in nearly all parts of the Territory 
south of the Arctic Circle. An investigation of the grasses and forage 
plants of Alaska is being conducted in connection with the Burean 
of Plant Industry. 

At Sitka the headquarters building has been completed in accord- 
ance with the plans furnished by this Department, xcept for some 
minor alterations made in the interests of economy. More attention 
will hereafter be given at this station to horticulture and the propa- 
gation of trees and bushes for distribution to the other stations and 
over the Territory at large. Some nursery stock, consisting of hardy 





spring. 
At the Kenai Station about 21 acres have been brought nde eal 
vation. mein git na prt 
shown that the maturing of grain is somewhat uncertain, though an 


‘At the Copper River Valley Station, opened two years ago, a num- 
ber of acres have been cleared and cultivated. During the season of 
ot and oats matured, and produced plump and heavy grain. 

grasses seeded in experimental plats did well, and a con- 
Sicehia tortie nt handy vegetables were grown. In 1904 an 
elaborate system of plats was laid out and extensive experiments 
are under way with cereals. During August a severe frost destrayed 
many varieties of the cereals, rendering them fit only for hay, but 
some barley was matured and the grain saved for seed, and about 90 
per cent of the Sixty Day and Finnish Black oats were matured, 
making about an ayerage crop. This station has the first equipment 
of farm implements brought into the interior of Alaska. A number 
of small tracts have been cleared by settlers and are under cultiva- 
aeeret ; various points throughout the valley. 
small amount of work was done at the Rampart Station 
during the | year. Grain matured as it did the year before, and 
this has encouraged us to undertake more extensive experiments, An 
equipment of implements has been procured, and F. E. Rader, who 
has been assistant at the Sitka Station since the spring of 1900, has 


e eooperative work on Wood Island is being continued. It is 
confined, however, to the growing of vegetables and testing of grains 
and gr: | Thus far grains have not matured well, but it is proved 


- ean be grown so as to yield an abundance of cattle feed. 
east the station but little aside from the seed 


mental work in Alaska has shown that live 
fully maintained at many points in the Terri- 

ngent in charge of the Alaska stations urges the 

| of ng breeds of sheep and cattle better adapted to 
s of Alaska than those which have hitherto been main- 
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tained there. It is, however, impracticable to carry on experiments 
with animals in any large way with the present funds at the disposal 
of the stations. 

, HINES OF WORK. 

The principal lines of work conducted at the Alaska stations dur- 
ing the past fiscal year were as follows: Field experiments with 
cereals, fiber plants, vegetables, and grasses; tests of methods of 
reclamation, drainage, and fertilization of land; curing and ensiling 
of forage crops; hortieulture—propagating currant, gooseberry, and 
taspberry plants, experiments with hardy fruit trees, ornamentals, 
and strawberries; animal husbandry, and meteorological observa- 
tions. 


INCOME. 
The income of the stations during the past fiscal year was as 
follows: 
United States appropriation 


PUBLICATIONS. 


The eighth report on the investigations in Alaska, giving a detailed 
account of the operations during the year 1904, has been prepared 
by the special agent in charge of Alaska investigations, and is given 
on page 265. 

ARIZONA, 
Agricultural Experiment Station of the University of Arizona, Tucson. 
Departnent of the University of Arizona, 
GOVERNING BOARD. 


Board of Regents: Winfleld Scott (Chancellor), Scottsdale; George J. Ros- 
kruge (Seeretary), Tucson; J. M, Ormsby (Treasurer), Tueson; Charles 8. 
Bayless, Tucson; Governor A. O. Brodie (ex officio), Phoenir; N. G. Layton 
(Superintendent of Public Instruction, ex officto), Phoentx. 


STATION STAFF. 


R. H, Forbes, M. $., Director; Chemist, Henry B. Slade, Associate Chemist, 

Vinton A. Clark, M. S., (Phoenir), ‘T. D. A. Cockerell (Boulder, Coto), 
Agriculturist, Horticulturist. Consulting Entomologist. 

J. J. Thornber, A. M., Botaniet. J. W. Lewls, Clerk. 


GENERAL OUTLOOK. 


Few changes have been made during the past fiscal year in the 
work of the Arizona Station. Prominence has been given as hereto- 
fore to range improvement, animal husbandry, the introduction of 





ARIZONA. 61 


new crops, and irrigation investigations with special reference to the 
water supply of the Territory, The irrigation investigations are 
conducted in cooperation with this Office and the studies on the 
water supply of the Colorado River in cooperation with the United 
States Geological Survey. Incidental to the latter is a study of 
agricultural conditions along the Colorado River and tests of ber- 
seem on the overflow lands of the Colorado River near Yuma in 
cooperation with the Bureau of Plant Industry of this Department. 
The station is also cooperating with the Bureau of Plant Industry 
in drug plant investigations and with the Bureau of Soils in the 
reclamation of alkali lands. One of the most important crop intro- 
ductions is that of date palms in cooperation with the Bureau of 
Plant Industry, and now that these are coming into bearing an 
opportunity is afforded to study means of artificially hastening the 
ripening of dates. 

Tn the animal-husbandry work emphasis is laid on dairying and 
feeding, the latter to find suitable carbohydrates to combine with 
alfalfa. Some feeding experiments with hogs have also been inade, 
and the possibility of utilizing hogs to eradicate Johnson grass is 
being tested. Extensive comparative tests are being made with 
native and introduced alfalfa, grasses, and other forage plants, both 
at Tueson and Phoenix. There is a general demand among farmers 
in the Territory for a grass to feed or graze in connection with 
alfalfa. Thus far none of the introduced species has proved 
superior to the native kinds, The study of the relation of climate to 
crops, which has been continued at the Arizona Station for six years, 
has now been closed and the results published. The results of the 
director's investigations with honey have been published in Timely 
Hints for Farmers. 

The appropriation of $11,000 for the station made by the last 

i has become available recently and willbe used in part for 
improving the farm equipment and buildings at Phoenix. There is 
also a Territorial appropriation of $2,300 for farmers’ institutes 
which are now being developed. No changes of importance occurred 
in the staff of the station during the fiscal year, but since the close of 
the year the animal husbandman and the agriculturist and horti- 
culturist have resigned. The latter has been succeeded by V. A. 
Clark, late of the New York State Station. H. B. Slade has suec- 
ceeded the associate chemist. 

The station is apparently making a success of the date-palm intro- 
duction and has made considerable progress in demonstrating the 
possibilities of improving range conditions and discovering forage 
Coen ranges. This work is well organized and efli- 


in ietigaton and good use is being made of the funds available 
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LINES OF WORK. 


The principal lines of work conducted at the Arizona Station dur- 
ing the past year were as follows: Chemistry—study of irrigation 
waters and their effects upon irrigated soils; botany; field experi- 
ments—cereals and forage crops; irrigation investigations; im- 
provement of ranges; horticuliure—date-palm growing, vegetables, 
fruits, etc. ; dairying and feeding experiments—beef and dairy cattle, 
sheep and hogs. 

INCOME. 


The income of the station during the past fiscal year was as follows; 


United States appropriation _____________________ $15, 000.00 
State appropriation __.__. 313. 39 
asl 20.90 

828, 48 

881.58 


——-——— 14, 244.35 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletin 46, on the underground waters of Arizona, their 
cheracter and uses; Bulletin 47, timely hints for farmers; Index 
Bulletin, containing indexes to Volume TIT, Bulletins 33-10, and 
Annual Reports for 1900 and 1901, and the Annual Report for 1903. 
‘The latter contains brief administrative reports and summaries of the 
operations and investigations in the different departments of the 
stations. 


ARKANSAS. 
Arkansas Agricultural Experiment Station, Fayetteville, 
Department of the University of Arkansas, 
GOVERNING NOARD, 
Board of Trustees: Governor Jefferson Davis (er officio President.) Little 
Rock; H. F. Reagan (Seerctary), Payettevitte; Otey Miller (Treasurer), Pay 
ettevitie; G, 'T. Breekinridge. Paragould; W. H. Langford, Pine Bluff; CO 


Hamby, Prescott; H. L. Stroup, Paris; J. C, Mitebell, Fayettovitie; J, C. South, 
Mountain fome, 





STATION STAFF. 


W. G. Vincenheller, Director. G. A. Cole, M. A., Agricuiturist, 
BR. R Dinwiddie, ¥.S, M.D, Patholo- J. H. Norton, B. S.. Chemist. 
tet, 


Bacteriologis V. A. Hooper, Dairyman, Animal Hus- 
Ernest Walker, B. 8 A. Horticultur- bundman, 
ist, Entomologist. 


GENERAL OUTLOOK. 


The work of the Arkansas Station has been continued along the 
lines laid down in previous reports, with the addition of some investi- 
gations in rice growing and in flax culture. The investigations on 
pork production have been continued, and the value of cowpeas and 

as feeding stuffs has been studied. ‘The poison- 

ous effect of cotton-seed meal when fed to pigs is still under investiga- 
tion, the object being to establish the rate at which cotton-seed meal 
may be safely fed to hogs. Relatively small quantities of meal are 
fed: the animals are slaughtered, and an examination made of the 
livers and kidneys, these organs seeming to be the ones most visibly 
‘affected. Feeding cotton-seed oil at the rate of one-fourth of a pound 
per day with sufficient wheat bran to render the mixture palatable is 
being carried on to determine whether the poisonous principle of the 
seed is also found in the oil. It appears that the toxic principle 
of cotton-seed products is apparently confined to the kernels or 
meat, and is wholly absent from the oil and hulls. The economy of 
eotton-seed meal as an adjunct to a corn ration in all stages of 

pig growth is still under investigation. The effect of feeding cotton- 
Beet ie mali; paint of lard is being investigated, as well as 
its effect upon the meat produced. The cowpea studies mentioned in 
& previous report are being continued, the departments of agriculture 
i: inthis work. About 80 varieties of cowpeas 

are now under observation, the peas, vines, and hay all being studied. 
Breeding ¢ with cowpeas are now being carried on, and 
attempts are being made to correlate the feeding results already 
obtained with the peas, with the vines, and with the hay. Attempts 
are being made to produce varieties of cowpeas adapted to harvesting 
by machinery, and some strains have been under observation for five 
‘them coming quite true to seed. The investigations 

culture have been completed, and it is shown that aspar- 

readily grown in the State and that it offers a profitable 

ural investment. The application of common salt 

weed growth is said to greatly benefit the asparagus 

f fungicides and insecticides are being made, and so 

ng has given better results than where a dust spray 

hon bisulphid has been found a satisfactory treat- 
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ment for peach borers and the round-headed apple-borer, and studies 
are being made of means for the repression of the grape leaf hopper. 

‘The station has been cooperating with the Bureau of Plant Indus- 
try of this Department in corn breeding and culture, soy-bean investi- 
gations, and the testing of a large number of varieties of apples, and 
with this Office in growing rice under irrigation. The State legisla- 
ture at its last session appropriated $1,000 for veterinary inspection 
work and for the manufacture of blackleg virus and its distribution. 
The increasing popularity of the station is attested by the continued 
demands for its publications. The editions of the station bulletins 
have been increased to 14,000 during the year, and the demand is such 
that 20,000 bulletins could be used. The deficiency will be met by 
reprinting those for which there is the greatest demand. An attempt 
is being made with considerable success to develop and extend the 
farmers’ institutes, which are attended by members of the station 
staff, Tt is confidently hoped that the State will aid in this extension 
work. The station is greatly in need of additional funds for build- 
ings, assistants, equipment, etc., in order to increase its usefulness in 
the departments of agriculture, horticulture, and chemistry. A de- 
mand is being made on the station to take up the consideration of 
some of the problems of animal husbandry, especially those in relation 
to dairying, and this will be done when funds are provided, 


LINES OF WORK, 


The principal lines of work conducted at the Arkansas Station 
during the past year were as follows: Chemistry—adulteration of 
foods, cowpea analyses, analyses of Paris green, effect of feeding cot- 
ton-seed meal, and the effect of cotton-seed oil on the melting point 
of lard; field experiments—rotation of crops, testing and breeding 
cowpeas, corn culture, spring and fall sowing of alfalfa, soy beans, 
peanuts, and other forage plant studies, broom corn, rice, ete.; horti- 
cultural investigations—testing varieties of apples, ‘peaches, small 
fruits and vegetables, asparagus culture, and plant iseases; entomol- 
ogy—injurious insects and means for their repressi inspection 
work; veterinary investigations—animal diseases, poisonous proper- 
ties of cotton-sced products, preparation and istribution of black- 
leg vaccine, inspection work, ete. 


ENCOME, 


The income of the station during the past fiscal year was as fol- 
lows: 
United States appropriation 
Farm producta__.----.....- 


Motel. _........------ 
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C, A. Triebel, Pit, G., Student Assistant 
in Agricultural Laboratory, 

©. M. Haring, D. VY. M., Assistant Vet- 
erinarinn, Bacterioloyist. 

W. T. Clarke, B. 8,, Assistant Super- 
dnfendent of University Extension. 


REPORT OF OFFICE OF 


EXPERIMENT STATIONS, 


8. Fortier, M. E., Irrigation, 

4. TY, Stover, B.S, Assistent in Irriga- 
tion. 

R. BE, Mansell, Poreman of Grownds, 

C. A. Colmore, B. 8. Clerk to Director. 

W. HH. Volck, Temporary Assistant En- 


A. V. Stubenrauch, M. 8. A., esistant 
Horticulturist; in charge of Substa- 
tions. 


tomologist. 


OUTLYING STATIONS. 


San Joaquin Valley Station: Joln Tuohy, Patron, Tulare; Julius Porrer, 
Foreman, Tulare. 

Southern California Station: J. BE. MeComas, Patron, Pomona; James W, 
Mills, Superintendent, Pomona; J, UW. Barber, Assistant Superintendent, 
Ontario. 

Chico Forestry Station: J. W. Lanes Patron, Chico; Menry Wightman, 
Workman in Charge. 

Santa Monica Forestry Station: Roy Jones, Petron, Sante Monica; Wil- 
Ham Shutt, Foreman, Santa Monica. 

Poultry Experiment Station: H. O. Woodworth, M. S., Pareman, Petaluma. 

Mecea Date Garden, Mecea (conducted in cooperation with the U. 8. Depart- 
ment of Agriculture), Barnard G. Johnson, Workmun, Mecca. 


GENERAL OUTLOOK. 


The main lines of work of the California Station have remained 
the same as in previous years. There has been considerable devel- 
opment of cooperative work and of local investigations provided for 
by private donations and special State appropriations, including 
dairying, poultry experiments, plant pathology, viticulture, and 
fertilizer i jon. 

The Watsonville Orchard Association has provided funds for the 
continuation of the codling-moth investigation, which was begun 
last year by the entomologist and his assistants, with the coopera- 
tion of the association. The San Rafael Improvement Club has 
inaugurated a campaign of extermination against the mosquito pest, 
wider the direction of the station entomologist. There is also a 
large amount of cooperation with this Department—wi 
of Plant Industry in fiber and viticultural inyestigations, establish- 
ing a testing and propagating garden for new productions, buying 
seeds and plants for testing, and date investigations, ultimately de- 
signed to include opuntias, grapes, oliy desert-loving 
plants; with the Bureau of Chemistry in the effect of environment 
on the chemical composition of sugar beets, anc this Office in 
nutrition and irrigation investiga 
ment have been made during the year, i 
the 5-aere tract set apart for the poultry 


restigations at Petaluma, 
consisting of a foreman’s cottage, brooder house, hospital, and other 
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PUBLICATIONS. 

The publications of this station received during the past fiscal 
year were Bulletins 147 and 149-156 and the Biennial Report for 
1901-1903. The subjects of the bulletins were as follows: Culture 
work at the substations, 1899-1901; the California sugar industry, 
Part 1—historical and general; the value of oak leayes for forage; 
arsenical insecticides; fumigation dosage; spraying with distillates; 
sulphur sprays for red spiders; directions for spraying for the codling 
moth, and fowl cholera. The Bieanial Report includes a financial 
statement; a summary of bulletins issued during the year; lists of 
donations to the station, and newspapers and periodicals received; 
reports on the work in the different departments of the station and 
at the substations; and articles on the following subjects: Farmers’ 
institutes; soils; alkali and alkali lands; drainage of Fresno dis- 
trict; examinations of waters, foods, feeding stuffs, fruits, ete.; 
investigations in dairying; distribution of seeds, plants, ete. and 
meteorological observations. There were also received circulars on 
the new fertilizer law, Texas fever, blackleg, hog cholera, anthrax, 
contagious abortion in cows, methods of physical and chemical soil 
analysis, remedies for insects, laboratory for ordinary chemical 
examination of waters for irrigation and domestic purposes, reading 
course in economic entomology, and fumigation practice. 


COLORADO, 
Agricultural Experiment Station, Fort Collins. 
Departuent of the Staite Agricultural College of Colorado, 
GOVERNING BOAR, 


‘The State Board of Agricuiture: P, F. Sharp (President), Denver; A. M, 
Hawley (Seeretary), Fort Collins; Whitney Newton (State Treasurer), Den- 
ver; Geo. A. Webb (Local Treasurer), Fort Collins; B. FP. Rockafellow, Can- 
von City; Mrs, EB. F. Routt, Denver; Jesse ris, Fort Collins; Harlan 
Thomas, Denver; J. 1, Chatfield, Gypsum; B, i ne, Rockyford ; EB. H. Grubb, 
Carbondale; Governor J. H. Peabody (oe officio), Denver; B. O. Aylesworth 
(ex officio), Port Collins. 

STATLON STAFE, 
L. G. Carpenter,¢ M, 8., Director; Irri- A. EL. Danielson, B. S., Agronomist. 
gation Engineer. A. M. Hawley, Scere 
C. P. Gillette, M. 8., Entomotogiat. Margaret Murr: i: Stenographer. 
W. P. Headden, A. M., Pa. D,, Chomiat. F.C. Alford, M. §., Assistant Cheniist. 
Wendell Paddock, M. 8, Botanist; B. Douglass, M. 8. Assistant Chemist. 

Horticulturist. R. E, Trimble, B. 8., Assistant Meteor- 
B. O. Longyear, B. &., Botanist. ologist; Irrigation Engineer. 

G. HI. Glover, M. 8., D. V. M., Veteré- S. A. Johnson, M. 8, Assistant Ento- 
narian. mologist. 
W. L. Carlyle, B.S. A., Animal Ius- P.K. Blinn, B. 8, Field Agent, Arkan- 

Dandman. sas Valley Substation, Rockyford. 


2On leave. 
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GENERAL OUTLOOK. 


There has been no change of importance in the work of the Colo- 
rado Station during the past year. The irrigation investigations, 
feeding experiments with alfalfa and by-products of sugar beets, and 
horticultural investigations have been continued and some work in 
animal husbandry has been developed, especially along the line of 
horse breeding. This work and the feeding experiments are con- 
ducted in cooperation with the Bureau of Animal Industry of this 
Department; the irrigation work in cooperation with this Office; 
drug plant investigations with the Bureau of Plant Industry, and 
studies on the effect of environment on the chemical composition of 
sugar beets with the Bureau of Chemistry, The chemist has pub- 
lished two bulletins as a result of his study of the irrigation waters of 
the State, and is preparing for publication data on the digestibility 
of coarse fodders. The work of the horticulturist has been confined 
largely to studies of plant diseases—blights of potatoes, melons, 
apples, pears, and blackberries, and the development of disease- 
resistant varieties of these crops. 

A new horse barn has been completed, and a farm of 73 acres a 
short distance cast of the college has been purchased by the college to 
be used in connection with the investigations in agronomy and animal 
husbandry. The 360-nere tract of dry land with a spring and reser- 
voir site, which was acquired recently by the college, is used for graz- 
ing purposes and for a test of the natural reseeding of buffalo grass. 
Tt is the purpose ultimately to reclaim at least a part of this tract 
by irrigation. The engineering building has not been constructed 
beeause there were no funds available for the $40,000 appropriation 
made by the legislature, The field work in eastern Colorado has 
been temporarily abandoned, but that in the Arkansas Valley is con- 
tinued, together with some experimental work at the former substa- 
tion on disease-resistant melons, improvement of melons by seed 
selection, early ripening varieties of wheat, and other similar work, 

The Colorado Station has in hand considerable work directly 
related to the agricultural interests of the State, and is gradually 
aequiring a good equipment for experimental inquiries. Its funds, 
however, are so limited that after providing for salaries and the other 
administrative expenses very little is left to meet the expenses of the 
investigations. Under present conditions it seems very desirable that 

nistration work should be further concentrated and tho 
a fined to a few lines which can be vigorously prose- 
reported. 


LINES OF WORK, 


Tines of work conducted at the Colorado Station dur- 
were as follows: Chemistry—analysis of soils and 
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irrigation waters, sugar-beet investigations, studies of methods of 
analyzing feeding stuffs, ete.; entomology; field experiments— 
variety tests of wheat and oats for diferent altitudes; horticulture; 
diseases of plants; animal husbandry—breeding and feeding experi- 
ments; entomology—study of the codling moth, grasshoppers, various 
borers and leaf rollers, cutworms, and insects working on sugar 
beets and cantaloupes; irrigation—use of water, measurements of 
Tosses from ditches, studies of means for economizing water, measure- 
ments of seepage on the Platte, the Arkansas, the Rio Grande, and 
their tributaries. 


REPORT OF OFFICE OF EXPERIMENT STATIONS, 


INCOME, 
The income of the station during the past fiscal year was as 
--— $15, 000.00 
- 1,313.50 
16, 813. 5 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules preseribed 
by this Depariment and has been approved. 


PUBLICATIONS. 
The publications of this station received during the past fiscal year 


were Bulletins $2-86, on Colorado irrigation waters and their changes, 
irrigation waters and their effects, an apricot blight, cantaloupe seed, 
and crown gull. 
CONNECTICUT. 
Tho Connecticut Agricultural Experiment Station, New Haven. 
GOVERNING BOARD, 


State Board of Control: Governor Abiram Chamberlain (President), Hart 
ford; W. TL. Brewer (Sceretary), New Heaven; EB, H. Jenking (Treasurer), New 
Haven; W. 0. Atwater, Middletown; Edwin Hoyt, New Canasa; J, MW. Webb, 
Box 1425, New Haven; T, 8. Gold, West Cornwall; B. W. Collins, Meriden. 


STATION STAET. 


E. H. Jenkins, Pu. D., Director. 

A. L, Winton, Pr, D., Chemist. 

T. B. Osborne, Pu. D., Chemist. 

1. ¥. Harris, M. 8., Chemist. 

BE. Monroe Bailey, Pa. B., Chemist. 
I. A. Andrew, Pu. B., Chemist, 
Kate G. Barber, B. S., Cheinist. 

W. E. Britton, Pa. D., Bntomologist. 
Walter Mulford,« PF. E., jn chorge of 
Forest Work, and State Forester. 

Vv. L, Churehitl, 


Austin F. Hawes, M. F., Assistant For- 
ester. 

G. P, Clinton, 8. D., Botanist. 

¥. E. Cole, Librarian, Clerk. 

William Veitch, in charge of Buildings 
and Growuds. 

Hugo Lange, Laboratory Assistant, 

J. B. Olcott, Grave Garden (South 
Manchester). 

L. M. Brautlecht, Assistant Clork. 

Sampling Agent, 





20n 


leave. 
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. study of the anatomy of fruits; forestry: field experiments—tobaeco, 
grasses for turf making and pasture, and entomology. 


INCOME. 


The income of the station during the past fiseal year was as fol- 
lows 


--~ 37,500. 00 

15, 500, 00 

1G, OM, OO 

3,851. 56 

28, 00 

Miscellaneous, Including balance from previous yenr_____ 1, 002. 08 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules presevibed 
by this Department and has been approved. 


PUBLICATIONS, 


The publications of this station received during the past fiscal year 
were Bulletin 144, 0n fighting the San José scale insect in 1903; Ralle- 
tin 145, on commercial feeding stuffs in the Connecticut market : Parts 
ITT and IV of the Annual Report for 1902, the latter containing 
articles on commercial feeding stuffs, tests of the vitality of vegetable 
seeds, a fruit census of Connecticut, observations on the fertilization 
of peach orchards, experiments in growing tobacco of the Sumatra 
type under shade, studies on the vegetable proteids, and the second 
annual report of the forester: and the Annual Report for 1903. This 
report consists of five parts, as follows: Part I, fertilizers; Part TI, 
eighth report on’ food products; Part III, third report of the ento- 
mologist; Part IV, report of the station botanist; and Part V, feed- 
ing stuffs, fertilizing orchards, seed tests, tobacco work, and index. 


Storra Agricultural Experiment Station, Storrs. 
Department of the Connecticut Agricultural College. 
GOVERNING HOARD. 


Ronrd of Trustees: Governor Abiram Chamberlain (ex officio President), Hart- 
jord; B, H. Jenkins (ee officio Vice-President), New Haven; George A. Lopson* 
(Seeretary), Bast Wallingford; B. C. Patterson, Torringto: o. S. Henry, 
Rockville; George 8. Palmer, Noriwwieh; D. W. Patter wven; A, CO, 
Capen, Willimantic; A, J. Pierpont, Waterbury; L. J. Storrs, Spring Will. 





e'Telegraph address, Storrs via Willimantic; railroad station, express, and 
feelght address, Eagleville. 
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in the college. THe had been connected with the institution for over 
twenty years. 

‘The station has been steadily adding to its equipment and organiz- 
ing its work along a few important lines. Tt is thus enabled to make 
an excellent showing with the very limited funds at its command. 
There are many problems related to the specialized agricultural 
industries of the State which ought to be studied by the station, but 
ean not be considered until more liberal funds are provided. 

LINES OF WORK. 

The principal lines of work conducted at the Connecticut Storrs 
Station during the past year were as follows: Food and nutrition of 
man and animals; bacteriology of dairy products; field experi- 
ments—fertilizers, soil tests, cover crops, nitrogen experiments; hor- 
ticulture; poultry experiments, and dairying. 

INCOME. 


The income of the station during the past fiseal year was as follows: 


United States appropriation —-— $7, 500.00 
State appropriation._ 1, 800. 00 
Misceliimeons —...---__. 15. TL 


‘Total -- 9,315.71 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 26-80 and the Annual Report for 1903, The bulle- 
tins were on the following subjects: The relation of temperature to 
the keeping property of milk, poultry as food, dairy observations, 
records of a dairy herd for five years, and spraying notes for 1903. 
The Annual Report includes, in addition to a financial statement, 
summary accounts of the operations of the different departments of 
the station, and a description of the recently equipped bacteriology 
laboratory, the following special articles: Thinning fruit, compari- 
son of bacteria in strained and unstrained samples of milk, strained 
and unstrained milk preserved at 70° an ° F., aseptic milk, qual- 
itative analysis of bacteria in market milk, bacteria in freshly drawn 
milk, the nutrition investigations of the Storrs Experiment Station, 
the conservation of energy in the living organism, the demands of 
the body for nourishment and dietary standards, the composition of 
poultry, poultry as food, dehorning cattle, milking records, food eost 
of raising calves, meteorological observations at Storrs, and general 
crop reyiew. 
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hygienic conditions in the stable and in the handling of the milk are 
observed, and the milk is examined for germ content. If is a practical 
commercial problem on a strictly commercial basis, and the results 
should be of considerable value to farmers in the vicinity of large 
cities. The Delaware Station, as well as the agricultural department 
of the college, greatly needs additional funds for adequate equipment 
and extension of work. 
LINES OF WORK. 


The principal lines of work conducted at the Delaware Station dur- 
ing the past year were as follows: Chemistry; bacteriology—studies 
of nitrifying bacteria and nitrogen-assimilating bacteria; field experi- 
ments—cultural experiments with legumes and other forage and field 
crops, breeding experiments with cereals; horticulture—study of 
cover crops for orchards, pruning of orchards, varieties of fruits; 
diseases of plants—study of blights and other diseases of cantaloupes, 
canker of pears and apples, asparagus rust and other fungus diseases 
of fruits and vegetables; feeding experiments; diseases of animals; 
entomology—studies of insects attacking fruit and shade trees, and 
dairying. 

INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation —--_-----.---__. ee $15, 000 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 60-65, on cover crops as green manure, orchard cover 
crops in Delaware, pruning the peach, notes on fungus diseases in 
Delaware, some experiences with lime, sulphur, and salt washes, and 
the bacteriological analysis of soils; and the Annual Report for 1902, 
in which the following topics are treated: Dairying as a factor in the 
profitable utilization of farm lands; studies in plant diseases, includ- 
ing treatment of pear canker or body blight, pear blight notes, a 
blight of currants, 1 blight of Japanese chestnuts pac] ih stock, 
and spraying tomatoes for blight; studies of 
of the chemist, including the growth of crimson 
experiment, insecticides, and changes in the composi 
peaches; report of the horticulturist, including mi » of soda on 
asparagus, thinning apples, peach thinning expe! nts, plant nutri- 
tion as applied to peaches, pear self-pollination, peach self-pollination, 
apple pollinations, root forcing on fruit trees, orchard eover crops, 
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and the station orchard; report of the entomologist, including reme- 
dies for the codling tot; remedies for apple plant lice, remedies for 
the San José scale, remedies for the strawberry root louse, the 
periodical cicada, the harlequin cabbage bug, the white-marked tus- 
sock moth, and the fall webworm; and report of the meteorologist. 


FLORIDA. 
Agricultural Experiment Station of Florida, Lake City. 
Department of University of Florida, 
GOVERNING BOARD. 


Board of Trustees: George W. Wilson (/resident), Jacksonville; F.E, Harris, 
Ocala; FP. L. Stringer (Secretary), Brooksville; E. D. Bogzs, Pensacola; C. A, 
Carson (Vice-President), Kissimmee; FP. M. Simonton, Tampa; J. R. Parrott, 


Jecksonville; WP. Jernigan (Clerk), Lake City. 
STATION STAFF. 


Andrew Sledd. A. M,. Pu. D., Director. 

C. M. Conner, B. S., Wiee-Direotor, Ag- 
riculturint. 

E.R. Flint, B.S, Pn. D, M.D, Chem- 


ist, 

W. H, Sellards, M. A., PH. D., Entomoi~ 
opist, Geologiat. 

F. M. Rolfs, M. 8. #otaniat, Horticul- 
turist, 

C. PF. Dawson, M. D.. D. V. 8, Veteri- 
narian, 


A. Tyler, Stenographer, Librarian, 

Vr. ©. Reimer, B. 8, Assistant Boten- 
dst and Horticulturist, 

R. A. Lichtenthacler, M. S., Assistant 
Chemist, 

§ A. Robert, B. 8. Assistant in Field 
Experiments. 

Tohn F. Mitchell, Foreman of Farm. 

J. UW. Jefferles, Foreman of Gardens 
and Orchards. 

W. P. Jernigan, Auditor, Bookkeeper, 


A. W, Blair, M, 8, A. MM, Assistant 
Chemist. 


GENERAL OUTLOOK. 


The investigations of the Florida Station have not been changed 
materially during the past year. The experiments with yarieties of 
pineapples and pecans have been suspended temporarily, but the 
other work has gone on as formerly. During the year the agricul- 
turist conducted feeding experiments with horses and mules to deter- 
‘mine whether home-grown feeding stuffs (sweet potatoes and cas- 
sava) conld be profitably substituted for corn and oats, and ob- 
tained results which indicate that these products may be so used, 
and with some saving in the cost of feeding. In these experiments 
teggar-weed hay was used as the source of protein supply. There 
have also been feeding and digestion experiments with steers to com- 
pare the feeding yalne of sweet: potatoes and cassava. Experiments 
wih Salen of forage plants are under way; also experiments in 

tive stock. The station has also begun cooperating with 
g alfalfa and in controlling potato diseases and 
to oranges and pecans. Farmers’ institutes were 
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held in a number of places under the direction of the agriculturist, 
but have been temporarily suspended for lack of funds. The green- 
houses have been rebuilt during the year, and improvements in botan- 
ical, entomological, and veterinary laboratories have been made: The 
horticulturist resigned to accept a similar position under the North 
Carolina board of agriculture, and has been succeeded by F. M. Rolfs, 
formerly of the Colorado Station. 

Owing to numerous changes in the staff the affairs of the station 
are now in process of reorganization. At a meeting of the board of 
trustees late in June the resignation of the president of the univer- 
sity and director of the station, the entomologist, and the chemist 
were called for and accepted. The vacancies thus occasioned haye 
since been filled, and arrangements have been made for the completion 
of investigations under way and the preparation of bulletins on the 
results, For the present the station is giving attention to those 
things of immediate importance to Florida farmers. Truek erops, 
fruit growing, and plant breeding will be given special attention. 
Experiments on feeding cotton-seed meal will be taken up and an 
attempt made to determine the possible effect of prolonged exposure 
to air as a cause of deterioration, and possibly as a contributing cause 
of the alleged poisonous action of cotton-seed meal when fed to hogs. 
The horticulturist and botanist will give special attention for a time 
to the diseases of potatoes, tomatoes, citrus fruits, and other Florida 
crops, and will attempt to develop peach growing in the north- 
western part of the State. The chemist will take up a study of ferti- 
lizers for oranges, and the entomologist will give attention to the 
insects of citrus fruits. 

LINES OF WORK. 


The principal lines of work conducted at the Florida Station dur- 
ing the past year were as follows: Chemistry—study of pineapple 
soils and of the food and fertilizer ingredients of pineapples; field 
experiments—cassava, corn, and other farm crops; hortieulture— 
asparagus culture, blight of tomatoes, celery, and cantaloupes, varie- 
ties of strawberries and dewberries, studies of citrus fruits, experi- 
ments with lettuce and pineapples under cover; feeding experiments 
with hogs, steers, horses, and mules; veterinary science—Texas fever 
and nature and causes of salt sickness; entomology—white fly, San 
José scale, pineapple insects, ond pecan bud worm. 


INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation. $15, 000. 00 
Farm products ------.......-... - . 1, 722. 21 


Total -.---.....---~--—---.- 1 ---------- 16, T2221 
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tion of the weevil in the seed of these crops. Methods of preserving 
sweet potatoes that are adapted to household use are being studied. 
‘The station has continued to cooperate with the Bureau of Plant 
Tndustry of this Department in the endeavor to develop a hardy 
orange. Farmers’ institutes under the auspices of the State Univer- 
sity have been held with considerable success. About 25 farmers’ 
institutes and the annual meetings of agricultural, horticultural, 
dairy, and live-stock associations of the State were attended by officers 
of the station staff. The dairy department of the station operated a 
model dairy for ten days at the State fair in Macon. 

Up to the present time the Georgia Station has confined its efforts 
mainly to fertilizer, variety, and cultural experiments to demonstrate 
the efficiency of up-to-date methods in agriculture. Such work in 
the future will probably be necessary to a limited extent, but should be 
superseded as Soon as possible by demonstration work in different 
parts of the State arranged on a cooperative basis with the leading 
farmers. This will enable the station staff to devote its energies 
more fully to the investigation of fundamental problems concerning 
the agricultural interests of the State. These interests are now large 
and are rapidly growing. They should bend their efforts toward 
securing for the station such financial aid from the State as will 
enable it to increase its staff and broaden its investigations. 


LINES OF WORK. 


The principal lines of work conducted at the Georgia Station dur- 
ing the past year were as follows: Field experiments—cultural and 
fertilizer tests; horticulture—orchard and small fruits, celery, canta- 
loupes, forcing vegetables; entomology ; feeding experiments—soil- 
ing crops, concentrates and various other feeds for dairy cattle and 
pigs; and dairying. 


INCOME. 


The income of the station during the past fiscal year was as follows; 


Thited States appropriation—_ — $15, 000. 00 
State appropriation _—_ 7.6 

2, 406. 54 
Miscellaneous, including balance from previous year __ 4, 494. 76 


22, 749. 26 


A report of the receipts and eis s for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 60-63 on common ailments of breeding cattle, the fig 
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in Georgia, corn culture, and cotton culture; and the Annual Report 
for 1903, which contains a brief account of the operations of the sta- 
tion during the year. 


HAWATI. 
‘Hawaii Agricultural Experiment Station, Honolulu. 


Under the supervision of A. C. True, Director, Office of Experiment Stations, 
United States Department of Agriculture. 


STATION STAFF. 


Jared G, Smith, B.S, M. A., Speeiat J. WH. Higgins, B.S. Ace, Axper! in 
Agent in Charge; in charge of Farm- Horticulture, 
ors’ Institutes. C. RB. Blacow, in charge of Tobacco 
D, L. Van Dine, B. 8, A., Batomologiat. Baperiments at Pohakea (Post-Of- 
Fdmund C. Shorey, D. 8c., Chenvist. fice, Paauilo). 
Q. Q. Bradford, Farm Foreman. 


GENERAL OUTLOOK. 


The main lines of inquiry at the Hawaii Station have been con- 
tinued as heretofore and considerable progress has been made in 
developing new work and in improving the station facilities for inves- 
tigation. In cooperation with the insular board of agriculture and the 
Hilo Boarding School experiments in the cultivation of cacao and 
bananas haye been started. Several hundred banana plants have 
been obtained from Costa Rica for the purpose of conducting selee- 
tion experiments to secure a type of banana with better shipping 
qualities than those now produced in Hawaii. These plants were 
seeured from the United Fruit Company through the cooperation 
of the Bureau of Plant Industry of this Department. The horti- 
culturist has prepared a bulletin on bananas which not only treats of 
the cultivation and marketing of this fruit, but also brings together 
deseriptions of a large number of Hawaiian varieties, making pos- 
sible a systematic study of this important food plant. Experiments 
are also being continued on the cultivation and fertilization of 
the banana, and experiments in propagating mangoes and alligator 
pears have been started. Experiments for the purpose of securing 
a type of tobacco especially adapted to Hawaiian conditions have 
been conducted in cooperation with tobacco growers. Under the 
immediate direction of the special agent in charge investigations 
haye been made with some of the fungus diseases of coffee, sugar cane, 
and other economic plants, and a comparative test of grasses and 
forage plants has been undertaken in cooperation with the Hawaii 
Live Stock Breeders? Association. The chemist has undertaken soil 
investigations, ‘and the entomologist has completed and published 
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results on an investigation of the leaf hopper of sugar cane. This 
insect made its appearance quite recently and has proved to be 2 very 
serious pest in some districts. 

The staff of the station has been strengthened by the appointment 
of a horticulturist and the equipment improved by the erection of a 
new insectary adjacent to the entomological laboratory, two small 
cottages for laborers. an addition to one of the stables, the establishing 
of telephone connection between the main buildings and the eity, the 
laying out of permanent plats for experiments, and the clearing of 
some 15 acres of additional land. A considerable number of books 
and periodicals have been added to the library. Owing to a marked 
decrease in the revenues of the island the appropriations made to the 
station by the insular legislature were greatly reduced at a special 
session of the legislature. The $5,000 annual maintenance fund was 
ent to $2,730, the $2,000 for salary of the chemist was withdrawn, and 
the $600 for stenographic assistance was cut out. Notwithstanding 
this reduction in local funds the station enjoys the confidence of the 
people, who are making frequent demands upon it for aid, and 
through their various organizations are cooperating with it. 


LINES OF WORK. 


The principal lines of work conducted at the Hawaii Station during 


the past year were as follows: Field experiments—varieties of cotton, 
tobacco, hemp, sorghum, potatoes, taro, cultural experiments; horti- 
culture—experiments with strawberries, bananas, and cacao, growing 
of grape cuttings; diseases of plants and animals—fusarium diseases 
of potatoes, taro rot, diseases of poultry: entomology—study of inju- 
rious insects and means for their repression. 


INCOME. 


The income of the station during the past fiscal year was as follows: 
United States appropriation... 


PUBLICATIONS, 


The publications of this station recetved during the past fiscal year 
were Bulletin 4, on the cultivation of sisal m Hawaii; Bulletin 5,on a 
sugar-cane-leaf hopper in Hawaii, and Bulletin 6, on mosquitoes in 
Hawaii. The fourth report on the investigations in Hawaii, giving 
a detailed account of the operations during the year 1904, has been 
prepared by the special agent in charge of the Hawaii Station and is 
given on page 361. 
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IDAHO. 
Agricultural Experiment Station of the University of Idaho, Moscow. 
Department of the University of Idaho. 

GOVERNING BOARD. 


Board of Regents: Chas. L. Heitman* (President), Rathdrum; Mrs. Wil- 
liam H. Ridenbaugh* (Vice-President), Botse; Geo. C. Parkinson* (Secretary), 
Preston; Edward 8. Sweet, Grangeville; J. H. McCarthy, Wallace, 


STATION STAFF. 


H. T. French, M. &,, Director; Agri- CG. N. Little, A. M., Pir. D, Irrigation 
culturist. Engineer. 

L. F, Henderson, Pat, B., Botanist. J. 8. Burd, B. 8. Chemist. 

J. M. Aldrich, M. 8., Hntomologist. W. L. Payne, Treasurer. 

L. B. Judson, B, &., Horticulturist, W. G. Harrison, B. A., Clerk. 

G. A. Crosthwalt, B. 8.. Agrononeist, Prentice Moore, Farin Foreman. 


GENERAL OUTLOOK, 


The Idaho Station has been extending its work in several directions 
and is pursuing a more aggressive policy toward the agriculture of 
different parts of the State. On the farm a herd of pure-bred Short- 
horns has been developed from a nucleus purchased with a special 
State appropriation. Experiments are being made in fattening 
ealves with skim milk and whole oats, the latter being fed when the 
calves are only three or four days old. The experiment thus far 
has been an entire success, Breeding and improvement of plants is 
a prominent feature of the farm work. An attempt is being made to 
improve wheats adapted to that region and to secure a variety of 
corn that will mature. Among the forage crops special attention is 
being paid to alfalfa and clover, both of which do well, the former 
especially being profitable to the farmers because of the big returns 
which it yields. Experiments are being made in pasturing pigs on 
peas, at the same time feeding them grain and milk, in comparison 
with pigs shut up and fed grain and milk. As high as $54 an acre 
has been realized from peas utilized in this way. The horticulturist 
is testing orchard cover crops and conducting experiments in a green- 
house laboratory in seed testing, inoculation of clover, etc. The 
chemist is working mainly on alkali and alkali soils, on the gluten 
content of wheats as a basis for blending, and foods for the dairy 
and food commission. The reclamation of alkali lands in southern 
Idaho is one of the important problems upon which the investiga- 
tions of the chemist have a bearing. The irrigation engineer has 
not as yet done any irrigation work, but has made a study of rock 
for road building, which is a matter of considerable importance, 

_ since macadam roads are being built to a considerable extent, 
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The Idaho Station is doing much outside work, including the 
carrying on of farmers’ institutes with a State appropriation of 
$4,000, which has proven very popular. It has also gained warm 
support through its alkali work in the southern part of the State and 
its dairy propaganda in the north. Asa result of the latter work the 
dairy industry is growing quite rapidly in that part of the State, and 
hand separators are coming rapidly into use for separating the 
cream. The staff has been strengthened by the appointment of an 
agronomist, and a chemist who devotes his entire time to the station. 
The land available for experimental purposes has been increased by 
the purchase, with State and university funds, of a 40-acre tract 
lying between the university and the farm, The growing popularity 
of the station is indicated by a large increase in the bulletin mailing 
list and by the apparently favorable attitude of the people toward 
securing an appropriation of $10,000 or $50,000 for a new agricul- 
tural building. The director has been made fully responsible for 
the conduct of the station and has received the cordial support of the 
president of the university and the governing board, and the result 
is a more hopeful outlook for the station than ever before. 

LINES OF WORK. 


The principal lines of work conducted at the Idaho Station during 
the past year were as follows: Chemistry—studies of wheats, alkali 
and alkali soils and foods, miscellaneous analytical work; physics; 
botany—studies of plant diseases and their remedies, experiments 
with grasses and forage crops; field experiments—plant breeding, 
tests of various grasses and other forage crops for pasture and hay, 
experiments with cereals desirable for introduction, rotation experi- 
ments; horticulture—culiural and variety tests of garden crops, 
fruits, and forest trees, pruning experiments and inoculation experi- 
ments; entomology; feeding experiments—cattle, sheep, and swine. 

INCOME. 


The income of the station during the past fiscal year was as 
follows: 
Tulted States appropriation $15, 000, 00 


8 Appropriation —____. 955. 79 
va Saal SH 15 


RUE ieee a snes eomenenn ane, 16,700; 94 


_A report of the receipts and expenditures for the United States 
in accordance with the schedules prescribed 


bby this Department and has been approved. 


PUBLICATIONS. 
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eases, winter spraying for the apple aphis, and grasshopper and 
cricket outbreaks; and the Annual Report for 1993, in which a brief 
summary of operations in the different departments of the station is 
given. 

ILLINOIS, 


Agricultural Experiment Station of the University of Mlinois, Urban. 
Department of the University of lilinols. 
GOVERNING BOARD, 


Board of Trustees of the University: Governor Richard Yates, Springfiela; 
Tames K. Dickireon, Lawrenceville; Alfred Bayliss, Springfleld; Mrs. Alice A. 
Abbott, 1108 West IMlinots st., Urbana; Frederic L. Hateh (President), Spring 
Grove; Augustus FP. Nightingale, 159 La Salle st., Chicago; Alexander McLean, 
Macomb; Samuel A. Bullard, Springfleld; Mrs. Carrie 'T. Alexander, Belleville; 
William B. MeKiniey, Champaign; L. 1. Kerrick, Bloomington; Laura B. 
Evans, Taylorvitle; Wiliam L. Pillsbury (Secretary), Urbana; EB. G. Keith 
(Treasurer), Chicago. 

STATION STAFF. 


Engene Davenport, M. Aar., Director. 

JT. J. Burrill, Par. D.. LL. DB, Chief in 
Botany. 

©. G. Hopkins, Pat. D., Chief in Agron- 
omy and Chemistry, 

J.C. Blalr, Chief in Horticulture. 

H, W. Mumford, B. S., Chief in Animal 
Husbandry 

W. J. Fraser. M.S, Chief in Dairy 
Husbendry. 

L. FL. Smiths M, &., Assistant Chief in 
Chemistry and Plant Breeding. 

A. D. Shamele B.S, Chief in Farm 
Crops. 

J. W. Lloyd, M.S. A., Assistant Chief 
in Horticutture, 
A. J. Glover, B. Agn., Superintendent 
of Dairy Field Work, Bigin Region, 
J. G, Mosier, B.S, Aesistant Chief in 
Soil Physies. 

J. W. Hart, Assistant Chief in Dairy 
Manufactures, 

. F. Hottes, Pa. D., Assistant Chief 
in Vegetable Physiology, 

H. A. Hopper, B. S) A., Assistant in 
Deiry Husbandry. 

Cc. © Hayden, B.S. A. Assistant in 
Dairy Husbandry. 

A. N, Hume, M. 8. First Assistant in 
Crop Production. 


FE, 8. Good, B. &., Assistant in Animat 
Husbandry. 

Cc. 8 Crandall, M. &., Assistant Chief 
in Pomology. 

Carl E. Lee, B.S, Assistant in Dairy 
Husbandry. 

Jos. T. Barrett, A. B., Assistent Bota- 
nist, 

J. Ti. Pettit, Pu. B., Mirst Assistant in 
Soil Analyses, 

E. M. East, B. &, First Aasistent in 
Plant Breeding. 

W. B, Pate, M.S, Assistant ta Chem- 
istry. 

R. C. Obrecht, B.S. A., First desistant 
in Horses, 

Clifford Willis, B. S., Avsistant in Soit 
Physics, 

Tra O, Schaub, B. 8., Assistant in Chem- 
istry. 

William Dietrich, B.S. A. Firat As- 
sistant in Siwine Husboudry. 

Louls D, Hall, B, 8, Aon., First Assist- 
ant in Animal Husbandry. 

Harry H. Love, B. S., Assistant ia 
Chemistry. 

Andrew Ystgard, B. Aor, B. S., Assist- 
ant in Chemistry. 

Jerome EK. Readhimer, B. &, Superin- 
tendent of Soil Experiment Bietds, 


Kate McIntyre, Sceretary. 





On leave. 





87 


Increased appropriations from the State have enabled the Illinois 
Station to specialize and strengthen its staff and extend greatly its 
investigations along lines previously planned. Thus, two men now 
ie Sottarealat a aah cake, ine 6 tories, and cue to amin 
dividing their services between investigations and teaching, Six 
men are engaged in dairy work, one giving his time wholly to manu- 
factured work, 


crusade for more hygienic methods in pro- 


‘@ vigorous 
hanilling milk and dairy products. 
BE nO A mashed erence in: the Geldwock ts 


extended to many new localities. The horticultural work follows 
practically the same lines as formerly, but is being extended to new 
localities, The station is cooperating with this Office in studying 
losses brought about by different methods of cooking meat, and the 
influence of time, temperature, breed, age of marketing, method of 
slaughtering, 


and other related conditions upon the flavor and quality 


cooked meat. z 

The college of agriculture is devoting considerable sums of money 

to the construction of bulidings which will improve the facilities for 
experimental work. It has an annual appropriation of $50,000, half 
of which is available for building purposes. With these funds it is 
planned to construct a series of farm laboratories, one for each kind 
‘shoud (beef cattle, dairy cows, horses, sheep, and swine), 
‘one for agronomy, and one for horticulture. A $25,000 brick build- 
ing for beef cattle and a $12,500 agronomy building are now being 


erected. 
The extension work of the college and station has been continued 
u above in connection with the work in horticulture and 
‘also in’ farmers’ institutes, and in arousing interest in better 
ng rural school children. In all this work the insti- 
tive support and cooperation of the educational and 
officers and associations of the State. The station is 
vasfully the problem of using efficiently the large funds at 
‘is doing much to advance the farming interests of 
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LINES OF WORK. 


The principal lines of work conducted at the Illinois Station during 
the past year were as follows: Chemistry—studies of the chemical 
composition ef corn; bacteriology; pot and field experiments—pot 
experiments with type soils from different parts of the State, studies 
on management of soils conducted on type soils in fifteen or sixteen. 
different regions, inoculation experiments with alfalfa, experiments 
with sugar beets; hortieulture—experiments in orchard management, 
renovation of orchards, cold storage investigations, experiments with 
gurden vegetables and flowers; forestry; plant breeding—experiments 
in breeding and selecting corn to change the protein, oil, and starch 
contents; animal husbandry—study of dairy conditions in different 
parts of the State, study of market grades of beef cattle, experi- 
ments on cost of beef production and on methods of housing cattle, 
feeding experiments with pigs; diseases of plants—study of bitter 
rot and other rots of apples, apple scabs, and cankers; diseases of 
animals; entomology, and extension work in orchard management. 


INCOME, 


The income of the station during the past fiscal year was as follows: 


Tinited States appropriation - 
State appropriation... 


Farm products. 


108, 008, 27 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved, 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 85-94 and the Annual Report for 1903. The subjects 
of the bulletins are as follows: Records of individual cows on dairy 
farms; climate of Illinois; the structure of the corn kernel and the 
composition of its different parts; soil treatment for wheat in rota- 
tions, with special reference to southern Illinois soils; notes on the 
insecticide nse of the gasoline blast lamp; ening steers of the 
various market grades; preventing contamination of 1 city milk 
supply; soil trentment for peaty swamp lands, including reference to 
sund and alkali soils; nitrogen bacteria and legumes. The station 
also issued a large number of circulars on investigations and on topics 
of current interest to the people of the State. i 





INDIANA. 


INDIANA. 


Agricultural Experiment Station of Indiana, Lafayette. 
Departinent of Purdue University. 


GOVERNENG BOARD. 


Board of Trustees: William V. Stuart (President), Lafayette; B. A. Bills 
worth (Secretary), Lafapetic; 3. M. Fowler (Treasurer), Lafayette; William 
A. Banks, Laporte; James M. Barrett, Fort Wayne; David BE. Beem (Vice- 
President), Spencer; Charles Downing, Greenfield; Sylvester Johnson, Irving- 
ton; Charles Major, Shelbyville; C, B, Stemen, Fort Wayne; J. H. Van Natta, 
Lafayctic. 


Arthur Goss, M. S, A. GC, Director; J. H. Skinner, B. §,, Animal Husband- 
Chemist, man. 

W. ©. Latta, M.S, Agriculturist. A. T. Wiancko, B.S, A., in Charge of 

James Troop, M. &., Horticulturist. Field Experiments. 

J.C, Arthur, D. Se., Botanist. W. J. Jones, Jr., M.S. A. C., Assistant 

A. W, Bitting, D. V. M., Veterinarian, Chemist. 

M. I. Pisher, B. &., Assistant Agricul- UH. 1%. Van Norman, B, 8., Dairying. 
turist. 


GENERAL OUTLOOK. 


The work of the Indiana Station has been continued with no very 
material change except in the development of additional investiga- 
tions in agronomy and in breeding and crossing bacon hogs. The 

work in agronomy has been developed along the lines 
of breeding wheat and oats, testing soiling crops, and cooperative 
experiments, largely with former students in different parts of the 
State, on a number of different crops, such as winter wheat, alfalfa, 
soy beans, and corn. The station is also cooperating with the Bureau 
of Plant Industry of this Department in experiments with grasses 
and other economic plants and studies of the rusts of grain, and with 
the Bureau of Chemistry in studying the effect of environment on the 
chemical composition of sugar beets. The veterinarian has been 
giving special attention to diseases of swine, a subject of great im- 
portance in the State, and has prepared 2 monograph summarizing 
the results of his own observations, as well as those of other investi- 
gators, on these diseases. 

An event of great importance to the station was the action of the 
board of control last June in turning over the management and 
aed of the farm to the university and the inspection work 

‘chemist to the station. This relief from the expense of 
the farm, together with the receipts from the fertilizer 
will benefit the station financially to the extent of about 
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$3,000 a year. At the same time provision has been made for the 
station to use, free of rent, such buildings and portions of the farm 
as it needs for experimental purpozes and to have the proceeds from 
the portions of the farm used. The university is erecting a $10,000 
eattle barn, which will be utilized to some extent for experimental 
work. Notwithstanding these improved conditions the station is 
greatly in need of more funds to procure special equipment for the 
work in agronomy, animal husbandry, and plant diseases, and to, 
further develop the work in agronomy and animal husbandry. Con- 
sidering the great agricultural interests of Indians, this station has 
a relatively meager income and must necessarily conduct its work 
on a comparatively limited scale. 


LINES OF WORK. 


The principal lines of work conducted at the Indiana Station dur- 
ing the past year were as follows: Chemistry—studies of sugar beets, 
the nitrogen-free extract of feeding stuffs, the improvement of 
muck soils of the State, fertilizer experiments with tomatoes, study 
of chemical composition of corn at different stages of growth, corn 
breeding; pot and field experiments—breeding, cultural and fer- 
tilizer experiments with cereals and forage crops, rotations; pot 
experiments with legumes and cereals to test the efficiency of soil 
inoculation; horticulture—cross fertilization of apples, variety tests 
ef fruits and vegetables, surface and subirrigation for vegetables in 
hothouses; feeding experiments—comparison of tankage and other 
feeds for swine, feeding dairy cows; diseases of plants and animals—* 
studies of diseases of eattle, sheep, and pigs, treatment of oats and 
wheat for smut, study of edible fungi, and rusts of sedges; breeding 
bacon hogs, and entomology. 


INCOME. 


The income of the station during the past fiscal year was as 
follows: 
United States appropriation - $15, 000. 00 
2,416. 72 
17, 416. 72 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiseal year 
were Bulletins 93-99 and the Annual Report for 1903. The subjects 
treated in the bulletins included unproductive black soils, the care of 
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GENERAL OUTLOOK. 


The Towa Station has made good progress during the past. year. 
Its work has been a continuation and a development of investigations 
mentioned in the last report of this Office. The feeding experiments 
at the Brookmont Farm to compare the feeding qualities of northern 
and southern range-bred cattle resulted in an unexpectedly favorable 
showing for the southern cattle. Careful investigations of the soil 
conditions of the State have been continued partly in cooperation 
with farmers, who are also aiding the station in testing the durability 
of different kinds of wood for fence posts and the effectiveness of pre- 
servatives in increasing the durability of wood. The experiments for 
the improvement of corn and other cereal crops in cooperation with 
the Bureau of Plant Industry of this Department are now supple- 
mented by cooperative work on county poor farms in ten or a dozen 
counties throughout the State. There is some thought of making 
these farms permanent features of the experimental work in the State. 
The station is also cooperating with the Bureau of Plant Industry in 
fiber investigations and experiments on truck crops, with the Bureau 
of Animal Industry in breeding range sheep, and with this Office in 
tests of windmills as a motive power for irrigation and other farm 
work. 

Appropriations were made during the past year for the erection of 
a new dairy building to cost about $60.000, This structure is now 
partially constructed. There was also an appropriation of $5,000 for 
a horticultural barn and nursery, $27,000 for the purchase and equip- 
ment of a dairy farm, and $15,000 additional for the experiment sta- 
tion. This makes the regular State appropriation for the experiment 
station $25,000, which, with the Hatch fund and some funds from 
private sources and from cooperative work, brings up the total 
resourees for experimental work to about $4. . Excellent labora- 
tories have been fitted up for work in soils and farm crops, and addi- 
tional instructors appointed for this work. ere have also been 
appointed 2 forester, who will give half of his time to the college and 
station and half to investigations for the Bureau of Forestry of this 
Depariment, and a bulletin editor, who will have charge of a course 
in agricultural journalism to be established h college. 

Both the station and the college with which it is connected are 
rapidly extending their influence and usefulness among the farmers 

hort courses in 

of the high regard 

e State. This is 

further aridioeaid hy the. very ral ap ions made for the 
college and station in recent years by 

tion is doing a very large amount of yaluable work, and at the same 
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KANSAS. 
Kansas Agricultural Experiment Station, Manhattan, 
Departinent of Kansas State Agricuitural College, 
GOVERNING BOARD. 


Board of Regents: J. 8 McDowell * (President), Smith Center; C,H, Friend * 
(Vice-President), Soldier; B. T. Fairchild (Loan Conunissioner), BUstiworth> 
G. 8. Murphey, Manhatten; J. W. Berry,” Jewell; B. R. Nichols (Sceretary ex 
officio), Manhation; J. O. ‘fulloss, Seden. 


STATION STARE. 
4.7, Willard, M. 8, Director ; Chemist. 


Roseoe H, Shaw, B. S, Assistant 


EB, A, Popenoe, A. M., Entaomologiat, 

Hi, F. Roberts, M. 8, Botawist, 

Albert Dickens, M. S., Horticulturiet. 

A.M. Ten Eyck, B. Aon, M. 8. dgri- 
culturist. 

Oscar Erf, B, 8. Aon, Dafryiacn, Ani- 
mat Husbandmen. 

Lorena B. Clemons, B. S., Seeretary. 

Y. M. Shoesmith, B, 8, Assistant i 
Feeding and Field Work. 

George A. Dean, B.S, Assistant Bn- 


ng Assistant dn 
Veterinary Science. 


Chemist. 

Robt. BE. Eastman, M. 8. A. dawistant 
Horticulturist, 

KR, J. Kinzer, B.S. Aok, Assistant Ant 
mat Husbandmon. 

G. C. Wheeler, B.S, Asaistant fa Peed- 
ing Baxpcrimenta, 

Geo. F. Freeman, B. &, Assistant Bot- 
enist 

Alice M. Melton, B. &., Clerk fo Diree- 
tor. 

J. G. Haney, B. 8, Superintendent of 
Fort Hays Branch Experiment Sta- 
tion, Hays. 


O, H. Elling, Foreman of Fort Hays Branch Experiment Station, Hays. 


GENERAL OUTLOOK, 


The work of the Kansas Station has been continued as heretofore, 
with the exception of a few noteworthy additions. Investigations 
with flax have been taken up for the first time, and work with vegeta- 
bles suitable for nse in canning factories has been started. The 
veterinary department has made an extensive study of cattle dips, 
some of the experiments being to determine how long these can be 
used after mixing. Considerable attention has been given to the 
study of root systems of farm crops, snd in connection with the exten- 
sive cereal-breeding experiments a number of hybrids between wheat 
and other grains have been produced. The work with cereals is being 
done in cooperation with the Bureau of Plant Industry of this 
Department, with which the station is also cooperating in fiber investi- 
gations. A soil survey in cooperation with the Bureau of Soils and 
irrigation investigations in cooperation with this Office are other 
features of the station work. Much of the work with cereals and 
grasses is being done at the Fort Hays Substation, which is sup- 





@Tn special charge of the business of the Fort Hays Branch Station. 





ia sted Shelien basis head's longs atacunt of uated work, bat” 
the unsatisfactory conditions arising from the lack of time for inves- 


have necessarily increased, and in some cases have interfered with the 
energetic pursuit of the investigations of the station, Funds should 
be provided by the State to meet the enlarged needs of the college in 
its departments of instruction, and the assignments of station officers 
for teaching should be modified so as to enable them to do more effect- 
ive work for the station. Assurance has been given that the college 
authorities will undertake a readjustment of work in this direction. 
Considering the large agricultural interests of Kansas, the funds at 
the disposal of the station at Manhattan are relatively meager. 
LENES OF Wom. 


ere fae of work conducted at the Kansas Station dur- 
Dee rest ress were as follows: Soils—moisture determinations, 

; horticulture—interpollinating apples, 

selecting and i ing native fruits; plant breeding—with wheat, 
corn, cowpeas, and other crops; field experiments—growing drought- 
istar cultural and yariety tests of grasses and numerous 

0 ‘and digestion experiments—maintenance ration, 
ts with wheat and wheat straw, feeding calves; diseases of 

- sore mouth of cattle, cattle distemper, blackleg, 

from weeds; entomology ; dairying, and extermination of 


INCOME. 


of the station during the past fiseal year was as follows: 


dered in accordance with the schedules preseribed 
nt and has been approved. 


“Por Fort Hays Substation. 
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PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 117-124 and the Annual Report for 1903, The bulle- 
tins are on the following subjects: Bacteria of the soil, flesh and fat 
in beef, tests of forest trees, treatment and utilization of flood-dam- 
aged lands, blackleg and vaccination, crop experiments in 1903, and 
experiments in feeding steers and in breeding and feeding pigs. The 
Annual Report includes the usual administrative reports, and in 
addition an outline of the work at Fort Hays in cooperation with 
this Department and of the attempted destruction of gophers and 
prairie dogs. 


KENTUCRY, 
Kentucky Agricultural Experiment Station, Lerington, 
Department of the Agricultural and Mechanical College of Kentucky. 
GOVERNING HOARD. 


Board of Trustees: Governor J. C. W. Beckham (ex officio), Frankfort; G. B. 
Kinkead,* Lexington; John MeChord, Lebanon; Cassius M, Clay, Paris; W. 
Ramsey, London; William ©. Bell, Harrodsburg; D. FB. Prazee* (Seeretary), 
Lowington; Robert L, Stout, Versailles; E. M. Brooks, Slaughterville; Fy A. 
Hopkins, Prestonburg; Charles B. Nichols,* Lexington; J. K. Patterson? (er 
oficto), Lewington; "'. Carpenter, Scottsville; I. 8. Barker, Loulsville; Me- 
Dongal Ferguson, Paducah; J. ¥. Hager, Ashtand; R. W. Nelson, Newport. 


STATION STAFT. 


M. A. Scovell,* M. 8, Director, Chem- 0, M, Shedd, M. &., Assistant Chemist. 
ist, B.D. Averitt, M.8., Assistant Chemist. 

A. M. Peter, M. 8., Chemist. J. D. Turner, B. Prv., Secretary to Di- 

H. &. Curtis, M. &., Chemist. reetor. 

H. Garman, Entomologist, Botanist. R. M, Allen, B. A., Seeretary of Food 

J. N. Harper, B. S., Agricutturist, Division. 

J. 0. La Bach, M. S., Chemist of Food Mary L. Didlake, M. 8., Assistant En- 
Division. tomologist and Botanist. 

W. H. Scherffius, B. 8., Chemist. G. N. Keller, Assistant Entomologist 

J, W. Nutter, Assistant Dairyman, and Botanist, 


GENERAL OUTLOOK. 


The Kentucky Station has continued its work as heretofore, with 
the exception of the experiments in animal breeding, which have been 
interrupted by the resignation of the animal husbandman to accept 
a position as special agent in charge of the Porto Rico Station. 
The feeding experiments and those in dairying will be continued. 
Extensive studies are being carried on with wheat, with reference to 
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LINES OF WORK. 


The principal lines of work conducted by the Kentucky Station 
during the past year were as follows: Chemistry; soils; analyses of 
fertilizers, foods, and feeding stuffs; inspection of orchards and nur- 
series; field experiments—hemp, tobacco, cereals, legumes, ferti- 
Tinea: horticulture; plant breeding—wheat, corn, and sorghum; 
breeding of animals; pig feeding; diseases of plants—broom rape 
of hemp and tomato rot; entomology—the Hessian fly, apiculture; 
and dairying. F 

INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation. 
State appropriation, including balance from ee 


pe a a i y 


Fees, including balance from previous year__ 
Farm products, including balance from previous year 
Miscellaneous, including balance from previous yenr__ 


COR ee asa | OR TULOS, 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


" PUBLICATIONS. 


The publications of this station received during the past fiscal 
year were Bulletins 107-112 and the Annual Report for 1900. Two 
of the bulletins are on commercial fertilizers, the others on nursery 
inspection and the pest of seventéen-year locusts in Kentucky, some 
results in steer feeding, and the Hessian fly in 1902-3. 


LOUISIANA. 


No. 1. Sugar Experiment Station, Audubon Park, New Orleans, 
No. 2. State Experiment Station, Baton Rouge. 
No. 3. North Louisians Experiment Station, Cu/hown. 


Department of Louisiana State University and Agricultural and Mechanical 
College. 


GOVERNING BOARD, 


State Board of Agriculture and Immigration: Governor N, GC. Blanchard, 
Baten Rouge: Henry L. Fuqua (Vice-President), Baton Rouge; J. G. Lee (Com- 
missioner), Baton Rouge; Thos, D, Boyd (President of State University), 
Baton Rouge; W. R. Dodson (Director of State Experiment Station), Baton 
Rouge; John Dymond, Keldir; Emil Rost, St. Kose; A. V. Kastman, Lake Charles; 
BE. UT. Sellers, Walnut Lane; Chas, Schuler, Keatchie; H. P, McClendon, Amfte, 
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place and resulted in the loss of many valuable varieties to which 
years of labor had been devoted. In connection with the geological 
survey of the State and in cooperation with the Bureau of Soils of 
this Department, the soils of the State are being mapped, classified, 
and analyzed, and their crop adaptations recorded. The hardy 
orange hybrids, which are being tested at Audubon Park in coopera- 
tion with the Bureau of Plant Industry, have fruited this year for the 
first time. The work of the station on seedling sugar canes has 
resulted in the development of two especially valuable varieties— 
Demerara No. 74 and Demerara No. 95—the former of which espe- 
cially is rapidly displacing other varieties of cane in the State. Con- 
siderable progress has been made in demonstrating the possibility 
of profitably utilizing cane fiber (bagasse) in paper making and in 
the study of mixed feeds containing molasses. 

The work of the station with alfalfa has been very successful and 
is resulting in the extension of the culture of alfalfa in the State. 
The station has demonstrated the possibility of feeding steers for the 
Chicago market at a profit on home-grown forage plants, finish- 
ing with rations of cotton-seed meal, rice, bran, and molasses, by- 
products of the three staple crops of the State. The experiments 
on the digestibility and nutritive value of rice bran and polish, 
which have just been completed, show the prevalence of adulteration 
of rice bran with hulls, and demonstrate that the high percentage of 
oil in the bran and polish is objectionable because it rapidly becomes 
rancid. Steps have been taken, with promise of success, to secure the 
establishment of mills for the extraction of rice oil, which has suf- 
ficient commercial value to make its removal profitable. This would 
result in the production of an improved rice feed which would com- 
pete with the corn and wheat products which are now being shipped 
into the State from the North and West. The experiments in truck 
gtowing at the North Louisiana Station are attracting considerable 
attention and have resulted in the development of truck farming, 
especially in connection with canning establishments. 

The inspection work of the station, which formerly included fer- 
tilizers and Paris green, was increased by the passage of a law last 
winter regulating the sale and purity of commercial feeding stuffs. 
The same legislature also modified the law providing for the inspec- 
tion of Paris green. Station officers continue to take an active part 
in farmers’ institutes, of which 50 or 60 were held during the past 
year. The institute workers are now organized in five groups with 
reference to special interests—sugar, rice, fruits and agriculture, 
boll weevil, and diversified agriculture. These groups are generally 
in charge of station men. The appropriation for institutes is $2,500 
from the State. The director of the station resigned recently and 
has been succeeded by W. R. Dodson. 
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The Louisiana stations have in hand a large amount of work cover- 
ing a wide range of problems affecting the producers of the State. 
Some of the results attained are of great importance. This is 
especially true of studies of diseases of animals and experiments in 
finishing cattle for the Chicago markets, the results of which demon- 
strate not only that animal production is possible in Louisiana, but 
that it may be made a profitable means of utilizing the by-products 
of the leading crops of the State. They are of further importance 
because they lead strongly toward diversified farming. 

LINES OF WORK. 


The principal lines of work conducted at the Louisiana stations 
during the past year were as follows: 

Sucar Sration.—Chemistry; bacteriology; soils and soil physics; 
field experiments—tests of fodder plants and varieties of cane; horti- 
culture—tests of home-grown +. northern-grown seeds; sugar mak- 
ing; drainage; and irrigation. 

Srate Srarion.—Geology; botany; bacteriology; soils; inspection 
of fertilizers and Paris green; field experiments—forage crops, 
legumes, rotations, varieties of cotton and sugar cane; horticulture; 
animal husbandry—breeding and feeding for beef production; 
diseases of animals—inoculation for Texas fever, study of the nodu- 
lar diseases of the intestines of sheep, anthrax, glanders. etc., and 
entomology. 

Norrters Sration.—Chemistry; soils; fertilizers; field experi- 
ments; horticulture; feeding experiments; stock raising; and 
dairying. 

INCOME, 

The income of the stations during the past fiscal year was as 

follows: 


== $15, 000. 00 


A report of the receipts and Senenditares for the United States 
fund has been rendered in accordance with the schedules preseribed 


by this Department and has been approved. 


PUBLICATIONS. 


The hy ee ions of these stations received during the past fiscal 
is 75-79. the Annual Report for 1903, and a circular 
ie Masican cotton-boll weevil. The subjects treated in the 
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bulletins are the preservation of cane sirups, and yeasts, molds, 
bacteria, and enzyms; rice; analyses of commercial fertilizers and 
Paris green; comparative results of seedling sugar canes D, 74 and 
D. 95, with our home sugar canes, and results of pele nmr with 
nodular diseases of the intestines of sheep. 


MAINE. 
Maine Agricultural Experiment Station, Orono. 
Department of University of Maine. 
GOVERNING BOARD, 

Board of Trustees: Henry Lord (President), Bangor; Blliott Wood, Win- 
throp; Chas, L. Jones. Corinna; J. A. Roberts," Noricay; Edward B. Wins- 
low, Portland; V. L. Coflin, Harrington; A. J. Durgin,* Orono; E. J. Haskell, 
Westbrook; 1, K. Stetson (Treasurer), Bangor. 


STATION STArT, 


Chas. D. Woods, B. &., Director. 

J. M. Bartlett, M. S., Chemist, 

L, H, Merrill, B. S., Chemist. 

F. 1. Russell, B. 8, V. S., Teterina- 
rian. 

W. M. Munson, Pu, D., Horticulturist. 

G. M. Gowell, M. 8., Stock Breeding, 
Powltryman, 


Edith M, Patch, B. 8., Hatomologist. 

Gilman A. Drew, Pu. D., Zoologist. 

H. H. Hanson, B, S,, Assistant Chem- 
int 

S. C. Dinsmore, B, S., Assistant Chem- 
dst, 

Marshall B. Cummings, M. S., Assist- 
ant Horticulturist, 


Annie M. Snow, Stenographer. 
GENERAL OUTLOOK. 


During the past fiscal year the Maine Station continued to direct 
its efforts principally to investigations on the nutrition of man and 
animals, poultry husbandry, and horticulture. The nutrition work, 
as formerly, was in cooperation with this Office, and was concerned 
mainly with cereal foods, wheats, and flours. Results of the studies 
on the food value of whole-wheat flour have been published. 

In horticulture the results of studies on weeds, ginseng, canker- 
worm, and reciprocal crosses have been published. There was consid- 
erable orchard work, mainly with apples, Japanese plums, and dwarf 
pears. Attention has also been given to the pollination of apples to 
determine the relative potency of the pollen for different varieties, 
and to the top grafting of the Ben Davis and Russian varieties of 
apples. The work with blueberries is being continued. 

The poultry work of the station is assuming considerable promi- 
nence and importance. The breeding experiments to increase egg 
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production have attracted much attention and are being continued. 
Many problems in the care and feeding of hens and-chickens are also 
being studied. Recently an experiment to determine the best use of 
floor space has been undertaken in cooperation with the Bureau of 
Animal Industry. The new curtain-front poultry house erected 
during the year (PI. IT, fig. 1) will be used in this work, as will also 
another similar building now being erected. 

In addition to the nutrition, horticultural, and poultry work, there 
has been the usual inspection of fertilizers, feeding stuffs, seeds, and 
creamery glassware, also some work in entomology and quite exten- 
sive field experiments, especially with vegetables in cooperation with 
the Bureau of Plant Industry, and with potatoes, Experiments on 
the effect of the time of digging upon potatoes showing indications of 
rot, both as regards yield and keeping qualities, indicate that the late 
dug potatoes not only give a larger yield but keop better. 

The director of the station has been relieved of college duties, 
The farm and horticultural plant, and all station buildings except 
the poultry plant and the laboratory office building, have been trans- 
ferred to the university. The laboratory office building, which is 
now called Holmes Hall, has been enlarged, and changes in the 

tt of the rooms haye been made in order to adapt: it better 
to the uses of the station. These changes give the station better 
facilities and relieve it of all duties except the work of inspection and 
investigati 
! The Maine Station continues to restrict its work to a few important 
lines, and is improving its facilities and segregating its work in such 
a way as to make it a much more effective agency for research in 
agriculture. At the same time it is gaining a better hold on the 
farmers of the State, as is indicated by the largely increased corre- 
spondence and the greater local demand for its publications, Its 
income, however, is so limited that it is compelled to defer many 

LINES OF WoRK. 


The principal lines of work conducted at the Maine Station during 
the past year were as follows: Chemistry—study of feeding stuffs 
and various fertilizers and miscellaneous analytical work; botany; 

of fertilizers, concentrated commereial feeding stuffs, 
seeds, and creamery glassware; horticulture—experiments in the 
selection, propagation, and improvement of blueberries, study of 
hardy fruits and vegetables; diseases of plants—fungus diseases of 
potatoes and other plants; food and nutrition of man and animals; 
poultry investigations—breeding and feeding experiments; diseases 


eas entomology; and dairying. 
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The income of the station during the past fiscal year was as follows: 


United States appropriation— ~- $15, 000, 00 
Farm products ~~ 1, 576, 18 
LO ~ 4,525.00 
Balance from previous year ~—...-......-.--__.-_- 25 120. 86 


BOON ea a awe net sn wee 2 AR ceimcerce meena Oy ee 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal 
year were the Annual Reports for 1902 and 1903 and Bulletins 
92-103, including two reports on feeding-stuff inspection, two on 
fertilizer inspection, a report on finance and meteorology including 
an index for the bulletins issued in 1908, and bulletins on the follow- 
ing subjects: Poultry experiments in 1902; dandelions, hawkweeds, 
ginseng, and cankerworms; plant-house aleurodes; notes and experi- 
ments on the wheats and flours of Aroostook County; potato experi- 
ments in 1903; notes on the Angora goat; the preservation of hen 
manure; poultry management; and entire-wheat flour. 


MARYLAND. 
Maryland Agricultural Experiment Station, College Purk. 


Department of Maryland Agricultural College, 
GOVERNING ROARD, 


Board of Trustees: Governor Hdwin Warfield," Baltimore; Gordon 'T. Atkin- 
son, Princess Annes Wm. Shepard Bryan, Ballimore; Murray Vandiver* (State 
Treasurer), Havre de Grace; Spencer Jones, Rockvitle; George ¥. Everhart, 
Diekeyville Station, Baltimore; F. Carroll Goldsborough,* Easton; Richard 8, 
Hl, Marlvero; Charles H. Stanley,* Laurel; BH, G. Merryman, Cockeysville; 
Harold Walsh, Upper Patls; J. M. Monroe, Annapolis; Charles H. Ryans, Balti- 

J. Purnell, Snow Hill; Davld Selbert,* Clearspring; Charles W. 
Slagle,* Baltimore; Charles A. Councilman,* Glyndon. 


STATION STAEL. 


Hi. J. Patterson, B. 8., Director; Chem-  W. N. Hutt, B. 8. A., Horticulturist. 
ist. T. B. Symons, M. S,, Acting Entomol 

J. 8 Robinson, Horticulturist. ogist. 

SS. Buekley, D. V. S., Veterinarian. A. B. Gahan, B. 8. Assistant Ento- 

W. 'T. L. Talinferro, B. A., Agronomist. ~  mologist. 

©, P, Doane, M, 8. Aca. Dairy Hus. ¥. TL. Blodgett, M. 8, Assistant Plant 
bandman and Bactertologist. Pathologiat, Botaniat. 

J. B.S. Norton, M. S&., Botanist, Vege- FE. P. Walls, B. 8, Aseistant Agron- 
table Pathologist. omiat. 

E. 0, Garner, Superintendent of Farm, J. R. Owens, M. D,, Treasurer. 
Recorder of Baperiments. HW. HW. Howell, Clerk. 

T. HH. White, Gardener, 





MARYLAND. 3 105 
GENERAL OUTLOOR, 


There have been few changes in the work of the Maryland Station 
during the past year. The breeding experiments for the improve- 
ment of corn and alfalfa have been considerably broadened, and the 
chemist is cooperating in this work by making a study of the chemical 
composition of these crops. He is also studying the relative sweet- 
ness of different varieties of sweet corn to secure data for future 
experiments in breeding this crop to increase the sugar content. In 
the dairy division studies of the feeding value of alfalfa hay, corn 
silage, and cowpea silage, of the change in milk during the period 
of heat of cows, and of milk to determine the proper time during the 
milking period for making weighings and fat tests, have been com- 
pleted. The horticulturist has undertaken some new work with 
varieties of cherries, 2 study of methods of pruning peaches, experi- 
ments with cover crops and in orchard cultivation, and with varieties 
of American and Japanese chestnuts and American and English 
walnuts, butternuts, hickory nuts, pecans, and filberts. The division 
of botany and plant pathology. in connection with its inspection 
work, is studying cabbage diseases, varieties of fruits and vegetables 
resistant to diseases, dust and liquid sprays, corn smuts, crown gall on 
apples, and types of tobacco, The division of entomology, in addi- 
tion to work previously reported, has undertaken a series of experi- 
ments for controlling the root maggot of cabbage. 

The station is cooperating with the Bureau of Plant Industry of 
this Department in its work with cereals and in experiments on truck 
crops. A few minor improvements on buildings have been made 
during the year. The associate horticulturist resigned to take charge 
of the horticultural work in the Cuban Experiment Station. There 
were also several minor changes in the personnel of the staff. Prog- 
ress has been made during the year in more definitely organizing the 
work of the station along lines of investigation. The $5,000 appro- 
priation from the legislature, which was available last year, has been 
a great aid to the station in broadening its investigations and in 
extending its influence by means of publications and correspondence, 


LINES OF WORK. 


The principal lines of work conducted at the Maryland Station 
doring the past year were as follows: Chemistry—analytical work, 
Study of cereals, milk preservatives, baking powders, ete.; soils; 
field experiments—tests of varieties of grasses, forage crops, soil 
Tenovators, corn, potatoes, and wheat; cultural, fertilizer, and inocn- 
lation experiments; breeding and selection of corn and wheat; horti- 
culture—orchard management, variety tests, cover crops, cultural 
methods, breeding and selection of strawberries and carnations, rota- 
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tion of vegetables in the forcing house, systematic study of fruit areas 
in Maryland; diseases of plants; feeding experiments; dairying; dis- 
eases of animals; entomology—inspection of orchards, study of life 
history of injurious insects. 

INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation. __—__ ao —— $15, 000, 00 
State appropriation —.______. 5, 000. 00 
Farm products... 4,408. 25 
Balance from previous year__—. ee = 142, 29 


otal sea sac Stas e se — 24, 610.54 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. , 


PUBLICATIONS. 


The publications of this station received during the past fiseal year 
were Bulletins 89-93, the Annual Report for 1903, and four circulars. 
The subjects treated in the bulletins included experiments upon the 
use of potash as a fertilizer, experiments on the control of the San 
José scale, experiments with nitrogenous fertilizers, notes on apple 
culture, and second report on the cause of pithiness in celery. 


MASSACHUSETTS. 


Hatch Experiment Station of the Massachusettes Agricultural College, 
Amherst. 


Department of the Massachusetts Agricultural College. 
GOVERNING BOARD. 


Board of Trustees: Governor Jotm .. Bates (¢ea-oficio President), Roston; 
W. R. Sessions (Vice-President), Springfeld; G. F. Milla (Treasurer), Amherst; 
B. W. Wood," West Newton; C. A. Gleason, New Braintree; James Draper,* 
Worcester; 8 C. Damon,” Lancaster; M, I, Wheeler, Great Barrington; C, TH. 
Preston, Danvers; G. H. Ellis, Boston; J. H. Demond, Northampton; EB. D, Howe, 
Marlboro; N. & Bowditch, Framingham; William Wheeler, Concorit; M. B. 
Dickinson, Bostox; H. H. Goodell * (ex-officio), Amherst; J. Lewis Ellaworth * 
(Seorctary), Boston ; Geo. H. Martin (ea-ficto), Boston, 
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BTATION STARR. 


Henry H. Goodell, LE. D,, Direetor. 

William P. Brooks, Pa, D., Agricul 
turist. 

G, E. Stone, Pa. D., Botaniat. 

C A. Goessmann, Pu. D, LL. D., 
Chomiat (Fertilizers), 

J. B. Lindsey, Pa. D., Chemist (Foods 
and Feeding). 

©. H, Fernald, Pit. D., Entomologist, 

F. A. Waugb, M. 8., Hortiewltwriat. 

J. EB. Ostrander, A. M,C. E., Meteorolo- 
glat. 

‘A, T. Fornald, Pu. D., Associate Ento- 


H, D, Haskins, B. S,, Wirat Aasistant 
Chemist (Fertilizers), 

Edward G. Proulx, B. 8., Second Lasist- 
ant Chemist (Fertilizers). 

E. B. Holland, M, &, First Chemist 
(Foods and Feeding). 

P. A. Smith, B. &., Assistant Chemist 
(Foods and Feeding). 

E. §. Falton, B. 8, Assistant Chomist 
(Foods and Feeding). 

Albert Parsons, B.S. Inapectar (Foods 
and Feeding). 

J. G. Cook, B.S, Axsistant in Poods 


and Feeding. 

G. O. Greene, M. S., Assistant Horti- 
culturist, 

G. W. Patch, Observer. 

G. F. Mills, M. A., Treasurer. 


N. F. Monahan, B.S. Assistant Bot- 
anist. 


GENERAL OUTLOOK. 


The work of the Massachusetts Station has been mainly a continua- 
tion of investigations previously inangurated. During the year the 
botanist has summarized all of the work of his department on the sub- 
ject of electricity as related to plant growth, involving eight years of 

with about 40,000 plants. This work was awarded the 
Walker prize by the Boston Society of Natural History. The botani- 
cal department is also continuing the study of the effect of iluminat- 
ing gas on plants, soil texture for roses, soil bacteriology, numerous 
iliseases of plants, and atmospheric electricity as related to plant 
growth. For this latter work several greenhouses a few foot square 
were constructed and the air within charged with different amounts 
of electricity. Under these conditions crops of radishes and other 
plants were grown. Crops of radishes seemed to be much stimulated 
by the electricity. 

The principal work of the horticultural department relates to the 

tion of fruits, praning, and the study of systematic pomology. 

The results have recently been published of a study of the union, or 
lack of union, between the stock and scion in grafting. It is shown 
that no such union takes place, but that the new wood grows around 
the scion. The agriculturist has continued his investigations as 
and has recently done considerable work in testing mate- 

rial sent out by this Department for the inoculation of seeds of le- 
gumes, a5 compared with inoculation of the soil. The department of 
| feeding is continuing its former lines of work and conduct- 

‘ing a series of digestion experiments with sheep and feeding experi- 
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ments with cows to determine the value of a variety of grain fodders. 
The inspection of fertilizers, feeding stuffs, and creamery glassware 
has been continued as heretofore with State funds. 

A State forester was provided for by the last session of the legis- 
lature and has been appointed. He has no definite connection with 
the college, but will deliver some lectures, and is authorized to estab- 
lish a forest nursery on the college grounds, The legislature made 
liberal appropriations to the college, including an increase for mainte- 
nance, and $500 a year for the printing of bulletins. The mailing 
list of the station now contains between 18,000 and 19,000 names, and 
many applications for publications are being received from public 
and normal schools outside of the State which can not be met. 

The Massachusetts Station is covering a wide range in its investiga- 
tions, and much of this is of a fundamental character and has a wide 
application in practice. The growth of the instructional work in the 
college, however, has made such demands upon the staff that in some 
instances they have been compelled to restrict their investigations. 
If the station is to maintain its high position as a research institution 
it must have additional funds for the employment of additional 
assistants. 

LINES OF WORK. 


The principal lines of work conducted at the Massachusetts Station 
during the past year were as follows: Chemistry—miscellaneous 
analytical work, studies of legumes and plants affecting the quality 
of butter; meteorology; analysis and inspection of fertilizers and 
concentrated commercial feeding stuffs; inspection of creamery glass- 
ware and nurseries; field experiments—soil inoculation, plat experi- 
ments with fertilizers, grasses, and various farm crops, supplemented 
by similar pot experiments; horticulture—propagation of plants, 
pruning, systematic pomology; study of the effect of electricity and 
illuminating gas on plants and trees; diseases of plants, especially 
those of melons, cucumbers, and lettuce; digestion and feeding experi- 
ments; diseases of animals; entomology—study of the life history of 
economic insects and the use of insecticides; and dairying. 


INCOME. 
The income of the station during the past fiseal year was as fol- 


lows: 


United States appropriation_—_. 
State appropriation 


Farin products_ = 
Miscellaneous, Including balane 
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A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 88-94, and Meteorological Bulletins 174-177 and 
180-183. Bulletins 89, 90, and 95 are concerned with fertilizers and 
the analysis of manurial substances, and Bulletins 93 and 94 with 
concentzated feeds and distillery and brewery by-products, Bulletin 
$8 is a catalogue of the coccidw of the world, and Bulletin 91 inju- 
ries to shade trees from electricity, There was also a technical bul- 
Jetin (No. 1) on greenhouse aleurodes 


MICHIGAN. 


Experimont Station of Michigan State Agricultural College, Agricultural 
College. 


Department of Michixan State Agricultural College, 
GOVERNING BOARD, 


State Board of Agriculture: ©. J. Monroe (President), South Haven; Chas, 
F, Moore," 8¢, Cleir; W. H, Wallace, Bay Port; Governor A, 'T, Bliss, Lan- 
nfag; Jonathan L, Snyder (President of the College), Agricultural College; 
TR. D. Graham, Grand Rapids; 1. W. Watkins,* Manchester; A. P, Bliss, Sagi- 
mue; B. FP. Davis (Treasurer), Lansing, 


STATION STAFF. 


©. D, Smith, M. &, Director; Agricul- ¥. 8. Kedzie, M. 8, Associate Chemist. 
turist. G. A. Waterman, M. D. C., Consulting 

L. R. Taft, M. S., Horticulturist. Veterinarian. 

h. 8. Shaw, B. 8. A. Live Stock. Mrs. L. E. Landon, Librdrian. 

RH. Pettit, B. 8. Acr., Butomologist, T. A. Farrand, in charge of Substation 
Botanist. (South Haven). 

©. EB. Marshall, Pu. D., Bacteriologist. L. M. Geismar, in charge of Substation 

¥. W. Robison, B. S., Chemist. (Chatham). 


GENERAL OUTLOOK. 


The principal development of work at the Michigan Station dur- 
ing the past year has been along lines of animal husbandry and 
bacteriology, In animal husbandry the general question of quality 
of meat and factors influencing it are being investigated. Studies are 

made of the feeding value of corn in various forms for beef cut- 
tle; of dried beet pulp and beet pulp combined with molasses, as com- 
pared with corn and oil meal, in feeding sheep; and of soiling crops, 
especially a succotash of peas, oats, corn, rape, and millet, for pigs. 





@¥Freight and express address, Lansing. 
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‘The results indicate a high value for the beet sugar by-products. Ex- 
periments on the influence of wide and narrow rations on fine, coarse, 
and medium wool sheep (Rambonillets, Lincolns, and Shropshires) 
are in progress, as well as tests of the effect of feed on the quality of 
wool. Experiments in the breeding of 2 medium bacon hog are 
contemplated, and Duroc-Tamworth and Berkshire-Tamworth crosses 
have been made. A herd of grade dairy cows has been purchased 
and a study of the improvement of such animals by good care and 
crossing will be taken up. The fundamental idea underlying the 
experiments in animal husbandry is the determination of the factors 
which influence and control the quality of the product. The farm 
buildings are being relocated and rearranged on a systematic plan 
as fast as funds will permit. 

The station is now well equipped for bacteriological work and has 
made notable progress in the study of dairy bacteriology. Special 
attention is being given to the associative action of milk bacteria. 
‘These investigations are being planned and prosecuted mainly with 
reference to their bearing on the general question of pure milk and. 
dairy products, Studies of the bacteriology of soils and plants have 
been resumed and some studies of bacteriology as related to animal 
diseases and to domestic science have been taken up. The field work 
on the study of root tubercles of legumes has been continued and has 
brought out some interesting results as to the effects of fertilizers 
and previous cropping on the abundance and character of these 
tubers. It has also been found that inoculated legumes yield a much 
Jarger percentage of nitrogen than those which have not been 
inoculated. 

There is also considerable work in agronomy, including a large 
amount of work with sugar beets. Some interesting results have 
been obtained in breeding wheat and corn for high gluten content, 
also in the study of winter wheat for Michigan, field selection of 
seed, exhaustion of soil moisture by weeds, soluble salts in soils, 
amount of plowing necessary for Michigan soils, and other similar 
problems. Considerable attention is being given by the veterinarian, 
bacteriologist, chemist, and director to the “ Grand Traverse Disease ” 
of cattle, the principal symptom of which is extreme emaciation, 
apparently due to a lack of certain ash elements in the feed. 

‘The station is cooperating with this Department as follows: With 
the Bureau of Plant Industry in fiber investigations, experiments on 
truck crops, and growing sugar-beet seed; with the Bureau of Chem- 
istry in studying the effect of environment on the chemical eomposi- 
tion of sugar beets; and with the Bureau of Soils in a soil survey. 
There is also considerable cooperation with farmers in growing al- 
falfa, testing crops for the sandy regions of the State, and studying 
the influence of the soil on the quality of the wheat crop, The work 
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at the South Haven and the Chatham substations has been continued, 
as heretofore, with State funds. During the year the botanist re- 
signed to accept a similar position in Colorado, and his work has been 
taken up by the entomologist. 

The Michigan Station is doing much useful work along lines of 
animal husbandry and bacteriology, and considerable work in dairy- 
ing and agronomy. In these branches of agriculture it is not only 
attacking and helping to solve the current problems of the Michigan 
farmer, but is undertaking considerable original investigation. The 
horticultural work, however, which represents a very large invest- 
anent in the State, is practically confined to inspection work, which is 
paid for by the State, and to tests of varieties of orchard and small 
fruits and vegetables. There are some studies of diseases and insect 
pests of fruits by the botanist and entomologist, but no very compre- 
hensive horticultural investigations. This work should be developed, 
and the State, which contributed to the station during the past year 
only for printing and for the support of substations ($5,000 for the 
Upper Peninsula Substation and $500 for the horticultural substation 
at South Haven), could well afford to provide liberal funds for this 


purpose. 


LINES OF WORK. 
The principal lines of work conducted at the Michigan Station 


during the past year were as follows: Chemistry—analysis and con- 
trol of fertilizers and feeding stuffs, analysis of breakfast foods and 
condiments; bacteriology—aeration of milk, its effect on gases, sour- 
ing, ete.; study of millc supply and the bacteria of the dairy; soils; 
field experiments—fertilizer, cultural and variety tests with sugar 
beets and many other field crops, production of sugar-beet seed, rota- 
tion, experiments with cowpeas, soy beans, and other legumes, breed- 
ing and selection of wheat; horticulture—variety tests and orchard 
management; diseases of plants—fungus diseases of the sugar beet, 
clover, and fruits; feeding experiments—atilization of cowpeas, soy 
beans, and other legumes, comparison of corn silage with dried corn 
fodder and with beet pulp, fattening lambs with bect pulp; diseases 
of animals; entomology; and stable hygiene. 


INCOME. 


The income of the station during the past fiscal year was as follows: 


Uniled States appropriation .—_. 
State appropriation —- 


@¥Por substations, 
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A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


REPORT OF OFFICE OF EXPERIMENT STATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 209-212, on the following subjects: Vegetables and 
bush fruits, fertilizer analyses, breakfast foods, and seed testing for 
farmers; Special Bulletins 20-25, report of the Upper Peninsula Sub- 
station for the years 1901 and 1902, cheese problems, the crop of corn, 
a preliminary note on the associative action of bacteria in the souring 
of milk and in other milk fermentations, insects injurious to fruits in 
Michigan, and fungus diseases of fruits in Michigan; and the Annual 
Report for 1903, which contains the annual financial statement, brief 
accounts of the work of the year in different departments, a summary 
of meteorological observations for 1902, and the bulletins’ issued by 
the station during the year. 


MINNESOTA. * 


Agricultural Experiment Station of the University of Minnesota, St. Anthony 
Park, St. Paul, 


Department of the University of Minnesota, 
GOVERNING BOARD, 


Board of Regents: Greenleaf Clark (President), St. Paul; William M. Liggett, 
St. Anthony Park; Stephen Mahoney (Secretary), Minneapolis; Elmer 1B. Adams, 
Fergus Fails; Thomas Wilson, St. Paul; A, BE, Rice, Willmar; O. C. Strickler, 
New Cha; James 'T. Wyinan, Minneapolis; Governor Samuel R. Van Sant, Wi- 
nona; Cyrus Northrop, Minneapolis; John W. Olsen, Albert Lea; Jos. B. Ware, 
St, Anthony Palle Bank (Treasurer), Minneapolis; Bugene W, Randall, Morris, 


STATION STAFF, 


William M. Liggett, Direetor. 

Willet M. Hays, M. Aox., Agriculturist. 

Sanwel B. Green, B.S, Horticulturiat. 

Harry Snyder, B. §., Chemist. 

T. L. Haeeker, Dairy Husbandman, 

M. H. Reynolds, M. D., D. V. M., Vet- 
erinarian, 

©. L. Washburn, A. M., Patomologist. 

Andrew Boss, Animat Musbandman. 

T. A. Hoverstad, B. Aan, B, 8, Super- 
intendent of Substation (Crookston), 


GENERAL 


A. J, McGuire, B. Aan, Superintend- 
ent of Substation (Grand Rapids). 
3 A. Hummel, B. Aan, Assistant 
Chemist, 

Cc. P. Bull, B. Aon, Assistant Agricul- 
turiet, 

A. G. Ruggles, B. 8. A. M. A., Assist- 
ant Batomoloyist. 

L. B. Bassett, arm Foreman, 

J, A, Vye, Secretary. 


OUTLOOK. 


The general character of the work of the Minnesota Station remains 


the same as heretofore, but it has been marked by stea 


and whole- 


some development in all departments. The plant-breeding work now 
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includes not only the cereals but also peas, cowpeas, soy beans, and 
other legumes, forage crops, and fiber plants. ‘This work, as well as 
experiments with truck crops and studies of the influence of origin of 
red-clover,seed on the yield of crop, isconducted largely in cooperation 
with the Bureau of Plant Industry of this Department. The station 
has also continued to cooperate with the Bureau of Statistics in col- 
lecting statistics relating to the cost of growing field crops and to 
farm management, and with this Office in nutrition investigations. 
In addition to the nutrition investigations the chemist of the station 
has in hand a number of studies along other lines which are of much 
interest and importance He is selecting and growing starchy and 
glutinous wheats in boxes to see if the quality is transmitted, studying 
the digestive action of skim milk in rations for pigs, also the influence 
of grinding grains upon digestibility, the influence on digestibility 
of watering horses before and after meals, determining the plant food 
in seeds of cereals, and studying soil fertility and the nutrition of 
plants by leachings of fertile soil. The veterinarian is conducting 
an interesting experiment in ventilation, keeping steers shut up tight 
without fresh air, or with only a limited supply, and testing the blood 
corpuscles to determine the effect. Steers were kept in tight rooms 
without ventilation for 40 days with very little effect on the blood 
corpuscles, One steer gained a pound a day for 40 days under these 
conditions. The entomologist has been working on the leaf hopper 
on nursery stock, and has devised a 4-row spraying machine which 
sprays above and below at the same time. The State gives $5,000 
a year for the State entomologist’s work, and the nurserymen of the 
State pay for the nursery inspection. In animal husbandry one of 
the new lines of work is the development of a system of individual 
feeding. 

A new live-stock building which will cost from $33,000 to $35,000 
has been completed. This will be used largely for stock judging 
and for housing temporarily the animals which are used for that 
purpose, but will also contain offices to be used by the station. An 
administrative building, which will provide quarters for the depart- 
ment of agronomy, is also to be constructed out of the $300,000 appro- 
priation made by the legislature last year. 

The Minnesota Station is investigating a wide range of subjects of 
greaf importance to the agriculture of the State and to the whole 
Northwest. Its investigations with cereals, forage crops, and fiber 
plants have yielded many valuable results, In 1899 the station dis- 
tributed a Fife wheat, and in 1902 a Blue Stem, which is sold at a 
high price for seed. It is estimated that 300,000 acres of the Fife 
wheat developed by this station were grown the past year in Minne- 
sota and the Dakotas, at an increased return of approximately $1 an 


H. Doc. 421, 58-3-—8 
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acre, The Premost flax, which was also developed at this station, is 
proving valuable because of its heavy yield of seed. The station’s 
economic studies, in cooperation with this Department, also give 
promise of yaluable results. In this work three men are kept in the 
field, and go about among the farmers estimating the cost of labor, 
machinery, ete., in producing field crops, also the cost of feeding and 

cattle. The results of the first year’s work in this line have 
been tabulated and given to the Bureau of Statistics for publication. 
The evident monetary value of much of the work done by this station 
makes it very popular throughout the State, and as a result the 
station is receiving liberal support and sharing in the prosperity of 
the school and college with which it is connected, 


LINES OF WORK, 


The principal lines of work conducted at the Minnesota Station 
during the past year were as follows: Chemistry of soils and farm 
crops; field experiments—rotations, tests of varieties of cereals and 
forage crops, time and depth of seeding grains and amount of seed, 
methods of seeding grasses; horticulture—tests of varieties of fruits 
and vegetables, use of wind-breaks, testing hardy stocks for apple 
trees, improvement of native fruits; forestry; diseases of plants; 
food and nutrition of man; plant and animal breeding; feeding 
experiments; diseases of animals; entomology; dairying; farm man- 
agement, and farm statistics. 


INCOME, 


The income of the station during the past fiseal year was as follows: 


United States appropriation__ 315, 000. 00 
State appropriation, including 35, 362, 88 
Parm products, including substations 10, 205, 74 


DOA nasa ern ne nnnnn non san-e-nn---------- 00, 568.62 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS, 


The publications of this station received during the past fiscal year 
were Bulletins 82-86, on the following subjects: Hemorrhagic septi- 
cemia, apples and apple growing in Minnesota, injurious insects of 
1903, wheat and flour investigations, and the food value of sugar. 
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‘Mississippi Agricultural Experiment Station, Agricultural College. 
Department of Misstssippl Agricultural and Mechanical College, 
J GOVERNING BOARD. 
_ Board of Trustees: Governor J, K. Vardaman (President ex officio), Jackson; 
A. J. Moore (Scorctary) Agricultural Coltege; W. J. Miller (Treasurer), Jack- 
son; ¥. 1. Hogan,* Starkcille; '. L. Watnwright, Stonewall; T. ©. Dockery, 
Love Station; J. 'T. Harrison, Columbus; W. C. George, Greenwood; W, TI, Mor- 
gun,*> Sheppardtaren; W. A. Dickson, Centerville: Henry I. Whithelil, Jackson > 
A. T. Dent, Macon; J. W. Norment, Starkville; J.C. Hardy*) (President of the 
College), Agricultural College. 
STATION STAFF. 

W. I. Hutchinson,* > M. &, Director; J.C, Robert, V. M. D,, Veterinarian, 

Chemist. W. R. Perkins, M. S., Associate Chem- 
E. B, Ferrls, M, 8., Assistant Director tat. 

in charge of MeNeiit Substation. J. 8. Moore, M. S., Dairy Zushandman, 
B. RB. Lloyd, M. 8, Assistant Director; A. J, Moore, B. 8. Treasurer. 

Agriculturtst. Joba Phares, Foreman of MeNeitl Sub- 
@. W. Herrick, B.S. A., Botanist, Ruto- station. 

mologiat Maude Buller, Stenographer, 
A. B. MeKay, B. 8., Horticulturist. R. N. Crane, Poultryman, 

GENERAL OUTLOOK. 


The Mississippi Station continues to devote its attention mainly to 
animal production, dairying, and the improvement of soils, with 
closely related experiments in producing home-grown forage. Ex- 
periments with poultry have been added during the past year, which 
include studies of varieties of fowls, incubation, and the production 
of broilers. A small plant for this work has been constructed and a 
poultryman. has been appoinied. The experiments in beef produc- 
tion thus far have shown a profit from the production of “ stockers ” 
and “ feeders,” but the finishing of serub stock has not been found 
profitable, Finishing experiments, however, are to be made with 
stock grown by the station, and it is believed that better results may 
be obtained with these. The size of the dairy herd has been increased 
and now contains pure-bred Jersey, Shorthorn, and Red Polled cows, 
the last two breeds being used to test the value of the dual-purpose 
cow for Mississippi. The work in agronomy is supplementary to 
that in animal husbandry and is conducted largely by the former asso- 
ciate chemist, who has been made assistant to the agriculturist and 
put in charge of this work. The entomologist is devoting much of his 
time to work in connection with the cotton-boll weevil quarantine, 
cooperating in this work with the Bureau of Entomology of this De- 
partment. The station is also cooperating with the Bureau of Plant 
| aTolograph address, Starkville. Express and post-office address, Agricultural 


College. Freight address, A. and M, College Station. 
$1n charge of the nimungement of MeNeill Substation. 
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Tndustry in diversification of farm work and with the Bureau of 
Soils in a soil survey. 

The work of the substation at McNeill has been very suecessful and 
there is a great demand for an increase in the number of such sub- - 
stations, The last legislature of the State appropriated $14,000 for 
the MeNeill Substation for the next two years, and also provided for 
the establishment of two other branch stations, giving $3,000 for each, 
with the understanding that the communities in which the stations 
are located shall contribute the necessary land. One of these sub- 
stations has been located at Holly Springs, in the brown-loam region, 
and the other at Stoneville, in the Delta region. On July 24, 1904, 
the station building at McNeill was struck by lightning and destroyed 
with all its contents. 

Several of the departments of the main station are well equipped 
with offices and laboratories in the new agricultural building of the 
college. The station building proper has been moved and remodeled 
to some extent, and a new greenhouse has been built, which also con- 
tains an insectary for the use of the entomologist. Progress has been 
made in concentrating the farm work. The work in animal produc- 
tion, agronomy, and horticulture has been grouped together and 
assigned a definite farm area, while the experiments in dairy hus- 
bandry, veterinary science, and poultry culture occupy separate areas. 
There is need of further differentiation of college and station work 
and of investigations along a number of new lines. The latter, how- 
ever, will not be possible until the station is given funds more nearly 
commensurate with the importance of agriculture in the State. 


LINES OP WORK, 


The principal lines of work conducted by the Mississippi Station 
during the past year were as follows: Soils—restoring and maintain- 
ing fertility, study of artesian waters, methods of preventing ero- 
sion, and restoring washed soils; fertilizers; field experiments— 
growing pasturage and forage crops, testing varieties of wheat, oats, 
and cotton; horticulture; animal husbandry—beef production, com- 
bined with swine and sheep production, and poultry culture; dairy- 
ing; diseases of animals—Texas fever and other diseases; entomol- 
ogy—boll weevil, chicken mite, and insects affecting the leading 
garden and farm products. 

INCOME, 


The income of the station during the past fiseal year was as follows: 


United States appropriation..__.-_. 

State appropriation for substations 

Farm products 

Miscellaneous, including balance from previous year. _ 
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A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 


by this Department and has been approved. 
PUBLICATIONS, 
The publications of this station received during the past. fiscal 
* year were Bulletin 81, on the Colorado potato beetle, and the Annual 


Report of the station for 1903, the latter including an account of the 
work at the MeNeill Substation. 


MISSOURI, 
Missouri Agricultural College Experiment Station, Columbia, 


Department of the College cf Agriculture and Mechanie Arts of the University 
of Missouri. 


GOVERNING BOARD, 


Board of Carators: Jolin D. Vinell (President), St. Louie; Gardiner Lathrop, 
(Vice-President), Kansas Cily; J. G. Babb (Seoretary), Columbia; I. B. Price 
(Treasurer), Columbia: C. B. Faris, Caruthersvitle; Campbell Wells,* Platte 
City; Walter Williams,* Colwmbfa ; Joseph Hansen, St. Joseph; D, A. McMillan, 
Mewico; Archibald McVey, Chillicothe; 3. G. Thurman, Lamar, 


STATION STArY, 


H, J. Waters, B.S. A., Director. 

F. B. Mumford, M. 8., Acting Director; 
Aninal Breeding. 

Paul Schweitzer, Pr. D., LL. D., Chem 
iat. 

J. G Whitten, M. 8, Pa. D., Moetioat- 
turist. 

J. M. Stedman, B.S, Entomotogiat. 

G.I. Reeves, B. &., Assistant Entomoto- 
otel. 

J. W. Connaway,* M.D, C., M, D., Vet- 
erinarian, 

€. H, Eckles,* M. 8, Dairying. 

BE. B, Forbes, B. 8, Animal Husband- 
man. 


M. FP. Miller, M. S, A., Agronomist, 

W. L, Howard, M. &., Assistant Hore 
teulturiat. 

B. M. Duggar, Pun, D., Botanist, 

HH. 8, Reed, A, B., Assistant Botanist. 

QR, M. Bird, Pu. D., Acting Chemist. 

HEL Favor, B. A., Assistant Horticul- 
turist, 

M. W. Harper, M. 8., Assistant in Feed- 
ing. 

A.E. Grantham, A. B., Assistant Agron- 
omist. 

John Schnabel, Gardener. 

J. G. Babb, M. A,, Seerctary, 

R. B. Price, Treasurer. 


Estelle Hickok, Clerk, Stenographer. 


GENERAL OUTLOOK, 


The principal investigations of the Missouri Station continue to be 
along lines in animal husbandry and horticulture, as outlined in the 
last report of this Office. At the same time some new phases of work 
in these lines are being investigated, and work along other lines is 
being started, The veterinarian is studying the relation between 


#On leave, 
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‘Texas fever and the “ ranilla ” disease of Mexico, and has begun pre- 
liminary studies on contagious abortion, hog cholera, and other 
diseases. The entomologist is studying a number of insects, and has 
recently published a bulletin on the work of the plum cureculio on 
apples, The botanist is cooperating with the horticulturist in studies 
on crown gall and other diseases, and is giving considerable attention 
to mushroom culture. He has perfected a method of preparing pure 
mushroom spawn on 2 commercial seale. 

The station is cooperating with the Bureau of Plant Industry of 
this Department in variety tests of vegetables, study of alfalfa, for- 
age crops for the production of beef cattle, and diseases of orchard 
fruits; and with this Office in irrigation investigations. It is also 
conducting a large number of experiments in cooperation with farm- 
ers to test fertilizers for corn and in growing alfalfa under different 
conditions, as well as with several other stations in experimenting 
with northern und home-grown seeds. Station officers have taken an 
active part in farmers’ institutes, have lectured before teachers’ meet- 
ings and high schools, and have prepared a number of bulletins for 
teachers. The facilities of the station for investigations have been 
considerably improved during the past year through the appointment 
of four additional instructors, who relieve station men of considerable 
teaching; by the erection of a $2,500 feeding shed, 300 by 30 feet, 
ond the addition of other equipment. ‘There is a State appropriation 
of $15,000 for a new veterinary laboratory, and new sheep and cattle 
barns are in process of erection. The director of the station has been 
absent on leave during the year to take charge of the Missouri agri- 
cultural exhibit at the Louisiana Purchase Exposition, and his cuties 
have fallen upon the acting director. — 

The general condition of the Missouri Station is very satisfactory. 
It is receiving very liberal treatment from the university and is thus 
enabled to strengthen its staff and improve its facilities for investiga- 
tion. Tt is the policy of the station to concentrate its work along a 
few lines, giving greatest prominence to cattle feeding and fruit rais- 
ing, on account of their great importance in the State. This is a 
wise policy, owing to the fact that the funds available for the use of 
the station are still very small in proportion to the rural wealth 
of the State. 


LINES OF WORK. 


The principal lines of work conducted at the Missouri Station dur- 
ing the past year were as follows: Chemistry—inspection of ferti- 
lizers, study of food adulterants and fungicides; botany—mushroom 
culture; field experiments—cereal and forage crops, fertilizers, rota- 
tions, renovating worn-out soils; horticult experiments with 


apples, plums, grapes, peaches, pears, small fruits, and nuts, breeding 
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experiments with fruits, diseases of apples; animal breeding; feed- 
ing experiments with beef cattle, sheep, and swine; diseases of ani- 
mals; entomology—study of ticks on cattle, parasites of sheep, and 
insects affecting fruits; dairying; and drainage and irrigation. 

INCOME. ‘ 


‘The income of the station during the past fiscal year was as follows: 
United States appropriation —............---.-_--.-__ $15, 000. 00 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules preseribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 61-63 and Annual Reports for 1899, 1900, 1901, 1902, 
and 1903, The subjects of the bulletins are apple growing in Mis- 


souri, the Hessian fly in Missouri, and commercial fertilizers. The 
Annual Report for 1903 contains, in addition to the usual material of 
an administrative nature, the following special articles: Investiga- 
tions of the bodies ealled fiber and carbohydrates in feeding stuffs, 
with a tentative determination of the components of each; adulter- 
ated linseed oil for veterinary purposes; and an investigation of 
canned food products. 


Missouri State Fruit Experiment Station, Mountain Grove. 
GOVERNING BOARD. 


‘Trustees: C. B. McAfee (/’resident), Springfield; T. M. Culver (Secretary), 
Koshkonong; Joe Knoerle (7'reasurer), West Plains. 


STATION STAFY. 


Paul Evans, Director, FP. W, Faurot, B. 8, Assistant in Tr- 
Frank Horsfall, B. 8. Assistant Hor- vestigation of Plant Diseases, 
Heulturist. A. M. Swartwout, Field Assistant. 


GENERAL OUTLOOK, 


The work of the Missouri State Fruit Experiment Station has been 
continued as heretofore under appropriations from the State, Atten- 
tion has been given mainly to the development of orchards and other 
fruit plantations, and such practical work as the testing and improve- 
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‘ment of varieties, ‘The bulletins issued during the year have consisted 
mainly of compilations and records of observations on the above 
work. 

LINES OF WORK. 


‘The principal lines of worl: conducted at the Missouri State Fruit 
Experiment Station during the past year were as follows: Horticul- 
ture—experiments with fertilizers and cover crops for orchards; 
breeding experiments with apples, peaches, and strawberries; orchard 
survey; tests of new land for orchard purposes; study of crown gall, 
bitter rot, root rot, and other diseases affecting fruits; experiments 
and studies of injurious insects; experiments with insecticides and 
fungicides, and inspection of orchards and nurseries. 


INCOME. 


The station is supported entirely by State appropriations, the 
amount for the years 1903 and 1904 being $32,000. Of this sum 
$21,259.61 was available for the year 1904. 


PUBLICATIONS. 
The publications of this station received during the past fiscal year 


were Bulletins 7-10 on strawberry culture, commercial orchards of 
south Missouri, fruit buds, and orchard enemies. 


MONTANA. 
Montana Agricultural Experiment Station, Bozeman. 


Department of the Montana College of Agriculture and Mechanic Arts, 
GOVERNING BOARD. 


Executive Board: Walter S. Hartman (President), Bozeman; Peter Koch 
(Sceretary and Treasurer), Bozeman; John Maxey, Bozeman; John M. Robin- 
son, Bozeman; BE. B. Lamme, Bozeman. 


STATION STAFF, 


F. B. Linfield, B. & A,, Director; Agri- Robt. A. Cooley, B. 8., Zoclogist. 

eutturist, Animal Husbandman. W. 5. Elliott, B. 8. A., Assistant Dafry- 
¥. K. Chesnut, B. 8, Chemist, man, 
J. S. Baker, B. &. Irrigation Engineer. Alfred Atkinson, B. 8S. A. Assistant 
R. W. Visher, B. 8., Horticulturist. Apgronomiést. 
Edmund Burke, Assistant Chemist, Herbert J. Reese, B, 8. Assistant 
J. W. Blankinship, Pa. D., Botanist, Chemist. 

James Dryden, Poultryman, Clerk, 


GENERAL OUTLOOK. 


Few changes have been made during the past fiseal year in the 
work of the Montana Station. The work on pure foods and sugar 
beets is completed; thet with poisonous plants has been continued in 
cooperation with the Bureau of Plant Industry of this Department. 
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Drug-plant investigations and experiments with truck crops have 
been taken up in cooperation with the Bureau of Plant Industry. 
Irrigation investigations in cooperation with this Office have been con- 
tinued and extended, including some work with farmers, and a 
hydrographic survey of the small streams of the State has been 
undertaken in cooperation with the State irrigation engineer. The 
horticulturist is endeavoring to develop a variety of apples adapted to 
the region. The entomologist is working on the bud moth, and has 
continued the experiments for the extermination of grasshoppers, He 
has had good results this year with the Criddle mixture, which is 
composed of 1 part of Paris green, 2 parts of salt, and from 40 to 100 
parts of horse manure. There is also some work with bees. 

The director who was on leave has definitely severed his connection 
with the station, and the agriculturist has been made director. An 
irrigation engineer, a poultryman, and an assistant agronomist have 
been appointed. Farmers’ institutes have been in charge of the di- 
rector, and have been attended by nearly every member of the station 
staff, There is a State appropriation of $4,000 for this work. 

Much progress has been made during the year toward the improve- 
ment of the station equipment and facilities for work. With a State 
appropriation of $16,000 for buildings during the last biennium the 
station has erected a seed barn and granary costing $2,100, a cattle 
barn costing $13,000 (PI. II, fig. 2), an implement shed, a bee house, 
4 piggery, and additions to the poultry house and dairy building, 
besides moving other buildings and making additions to the equip- 
ment of some of the laboratories. It also receives from the State 
now an annual maintenance fund of $5,000. 

The station has made a good showing during the past year in sys- 
tematizing its work and in improving its facilities by the erection of a 
number of farm buildings. The feeling toward the station throngh- 
out the State is excellent, as is shown by the appropriations made 
for it. It is having « very marked influence on the development of 
Agriculture in the State and on the introduction of improved and 
more rational methods of farm management. 


LINES OF WORK. 


The principal lines of work conducted at the Montana Station dur- 
ing the past year were as follows: Chemistry—study of alkali soils, 
alkali limit of plant growth, poisonous plants, offect of various rota- 
tions on soils, sugar-beet investigations, food inspection, and miseel- 
laneous analytical work; meteorology; botany—study of plants 
utilized by Indians, and other systematic work; field experiments— 
rotations, improvement of cereals, cooperative sugar-beet tests, test 
of grasses and forage crops; horticulture—orchard and small fruits 
and forest trees; feeding experiments—cattle and sheep; qoultey 
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experiments; entomology—codling moth, bud moth, grasshoppers, 
and other insects rela frnits, vegetables, and shade trees; dairy- 
‘ing; irrigation—duty of water, losses by evaporation, seepage, 
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methods of application, study of water rights, and plant and pot 
‘experiments to determine the water requirements of plants and 
‘methods of application. 


INCOME. 
The income of the station during the past fiscal year was as fol- 


— $15, 000, 00 
24, O11, 71 

3, 871. 02 

42, 882. 73 

A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules preseribed 
by this Department and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 45-51, on the following subjects: The loco and some 
other poisonous plants in Montana, two inseet pests, sheep feeding, 
steer feeding, contagious abortion in Montana, poultry management 
and poultry diseases, and the first annual report of the State ento- 
mologist of Montana. 

NEBRASKA, 
Agricultural Experiment Station of Nebraska, Lincoln. 
Department of the University of Nebraska. 
GOVERNING BOARD. 

Regents of the University: John L, Teeters (President), Lincotn; Carl J. 
Ernst, Omaha; Elisha ©. Catkins,* Kearney; Edson P. Mich,* Omaha; Charles 
8 Allen, Lincoln; William G. Whitmore,* Valley; James S, Dales (Rooryiesx)y 
Lincota. 


SYATION STAFY. 
Horticulturist, 


E. A. Burnett, B. 8,, Director; Animal Te. A. Rmerson, B. 

A. T. Haecker, 8. 
banéman, 

H.R. Smith, B. 8. Animal Husband- 
man, 

J. H. Gain, M.D, C., 
Pathologist. 

W. P. Snyder, Superintendent of 
North Platte Substation. 

8. W. Perin, Farm Foreman. 

J. 8 Dales, Px. M., Financial Secre- 
tary. 

W. W. 


Husbandiman, 

T. L. Lyon, Pu. D., Associate Director; 
Agriculturist. 

C E. Bessey, Pu. D., LL. D. Botanist, 

Lawrence Bruner, B,8., Entomologist, 

&. H. Barbour, Pu. D., Geologist. 

A. T. Peters, D. V. M., Animal Pathol. 
outst. 

G. D. Swezey, M. A., Meteorologist. 

O. V. P. Stout, C. Ey Irrigation Engi- 
neer. 

Samuel Avery, Pu. D., Chemiat. 


A. Dalry Huse 


Assistant Animal 


Marshall, Nxecutive Clerk. 
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GENERAL OUTLOOK, 


The Nebraska Station has given prominence to two groups of inves-' 
tigation—agronomy and animal husbandry. The work in agron- 
omy is very extensive, involving, as it does, plat and field ex 
eovering 75 acres; cooperative experiments with 1,700 farmers on the 
improvement of winter wheat, corn, and oats; cooperative experi- 
™ments with the Bureau of Plant Industry of this Department on 
cereal investigations, and work in cooperation with the chemist of 
the station on the chemical composition of different breeds of corn 
and wheat. Breeding investigations to produce varieties of corn, 
wheat, and forage crops having certain well-defined qualities—e. g., 
high or low protein, oil, or starch content of corn or wheat; alfalfa 
with large leaves which will not fall off easily in curing, ete—are 
im various stages of progress, During the year the station published, 
as a result of the work in agronomy, bulletins on sugar beets, Kher- 
son oats, variety tests of corn, and pasture, meadow and forage crops. 
Tn animal husbandry the station is conducting feeding experiments 
with cows, steers, ealves, and pigs to test different feeds and methods 
of feeding, both for maintenance and for fattening. 

Tests are being made of Pintsch gas by-products for dips, insecti- 
cides, fungicides, disinfectants, and 25 a poison for prairie dogs. The 
yeterinarian is continuing work on the cornstall: disease, studying the 
influence of different feeds upon the strength of bones in its possible 
relation to lameness of horses, and is trying to determine how the ox 
warble fly reaches the animal. There is considerable horticultural 
work, including orchard work, spraying, breeding and selection of 
beans, and work on truck crops in cooperation with the Bureau of 
Plant Tndustry. The station is also cooperating with the Bureau of 
Entomology in an investigation of grasshopper conditions in various 
States, and with this Office on irrigation investigations. 

Considerable progress has been made in erecting the buildings pro- 
yided for by the last legislature. The $12,000 dairy barn and the 
$7,000 horticultural building and greenhouse have been completed, 
and the $60,000 building for the school of agriculture is nearing com- 

jon. The $15,000 appropriation for the substation at North 
tte is being utilized in acquiring land, erecting buildings, and 
inaugurating investigations for the semiarid parts of the State. 

As a result of liberal treatment by the State and the university, 
the Nebraska Station is acquiring much better facilities for investiga- 
tions, and is enabled to carry on a large amount of work which is of 
great importance to the agriculture of the State. Tt is hoped that 
this liberal attitude will be continued in order that the station may 
keep pace with the rapid progress of agriculture in that region. 
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LINES OF WORK, 


The principal lines of work conducted at the Nebraska Station 
during the past year were as follows: Chemistry, botany, meteor- 
ology; soils—sources of moisture, moisture as affected by different 
crops, aeration, and fertilization; field experiments—rotations, breed- 
ing experiments, grasses and legumes, sugar beets, winter wheat, 
corn, soy beans, and imported grains; horticulture—development of 
hardy varieties of fruits by hybridization, grafting, and selection, 
and breeding of beans; diseases of plants; forestry; feeding and 
breeding experiments; diseases of animals—cholera in hogs, dysen- 
tery in calves, abortion, mange, sorghum poisoning, cornstall disease; 
dairying; entomology—grasshopper fungus disease, chinch-bug 
disease; extermination of prairie dogs with Pintsch gas by-products; 
irrigution—records of water used on different crops, methods of eul- 
tivation, and records of discharge of several rivers. 


INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation. 315,000. 00 
Farm products, including balance from previous year__ 7, 527. 76 


0 Vee es See ee eee 22, 537. 76 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved.” 


PUBLICATIONS, 


The publications of this station received during the past fiscal year 
were Bulletins 80-84, on the following subjects: Experiments in 
mulching green vegetables, experiments in the culture of the sugar 
beet in Nebraska, Kherson oats, cooperative variety tests of corn in 
1902 and 1903, and pasture, meadow, and forage crops. 


NEVADA, 
Nevade Agricultural Experiment Station, Kero, 
Department of Nevada State University. 
GOVERNING BOARD, 
Regents of University: Jolnm 1B, Bray, Reno; W. W. Booher, Elko; Riehard 


Kirman (President), Reno; George M. Taylor (Sceretary), Reno; O. J. Smith, 
Reno; IL. 8, Starrett, Battle Mountain, 
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STATION STAFF. 


Joseph E. Stubs, M. A., D, D., Di- 
rector, 

Nathaniel E. Wilson, M. 8, Vice- 
Director; Chemist. 

Veter Fransden, A. M., Zootogist, Bac- 
teriologist. 

P. B. Kennedy, Pa. D., Botanist, Hor- 


G. WH. True, B. 8., Agricnliurist, Ant 
mal Husbandnan, 

Carolyn M. Beckwith, Stenographer 
ond Librarian, 

8. B. Doten, B. A., Entomologist. 

©. R. Fitzmaurice, Assistant Chemist, 

‘Theodore W. Clark, Farm Foreman, 


Houlturist. 
GENERAL OUTLOOK. 


The work of the Nevada Station has changed very little during 
the past year. The principal development of work has been in ani- 
mal husbandry, botany, and horticulture, A small dairy herd of 
Holsteins has been secured, and a record is kept of its feed, and its 
milk and butter production. Experiments. were begun with swine, 
but these were interrupted by an outbreak of plague. As soon as 
additional animals are secured experiments on the economy of pork 
production will be undertaken. Some work in crossing Dorset and 
range sheep has been commenced. The general objects of the animal- 
husbandry work are to study the economy of production with the 
feeds available in the State and to encourage the improvement of farm 
stock. There have also been tests of forage plants and cover crops, 
and of experimental plantations of fruit, forest, and ornamental trees. 
The station is cooperating with the Bureau of Animal Industry of 
this Department in experiments with drug plants, and is making a 
study of methods of irrigation and the water requirements of differ- 
ent crops for the State board of irrigation in cooperation with this 
Office. The collection of Nevada plants, including poisonous plants 
and a chemical study of the same, has been continued, and range 
investigations, including the study of winter conditions on the range, 
are contemplated. The study of the nature, habits, and treatment of 
the ground squirrel has been completed. There is considerable coop- 
eration with farmers in testing varieties of small fruits, feeding tests 
to determine the value of different native hays and to determine the 
desirability of supplementing alfalfa with other feeding stuffs in 
feeding dairy cows. Farmers’ institutes were conducted during the 
year in a number of places and were quite successful. 

The equipment of the station and the funds available for investiga- 
tions are far from adequate. The farm is in fairly good condition 
for experimental work and considerable live stock has been secured, 
but there are no farm buildings, except the foreman’s cottage, and the 
station is compelled to use some of the sheds on the State fair grounds 
adjacent to the farm. The income of the station is practically lim- 
ited to the Hatch fund, and efter the payment of salaries and other 
administrative expenses very little is left to pay the expenses of 
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investigations, There is urgent need of State aid sufficiently liberal 
to enable the station to improve its equipment and to organize its 
work on 2 broader and more efficient basis. 


LINES OF WORK. 


The principal lines of work conducted at the Nevada Station dur- 
ing the past year were as follows: Chemistry; botany—studies of 
poisonous plants and of range plants caten by sheep; soils; field 
experiments—tests of varieties of wheat, grasses, and other forage 
plants; horticulture; forestry; animal disenses—hog cholera, an- 
thrax, and big head of sheep; entomology; and irrigation. 


INCOME, 


The income of the station during the past fiscal year was as follows: 


United States Brpropriaticn --- $15, 000, 00 
712. 04 
Balance from previous year ———_ : 155. Ht 


Tota) 2-0 nn snnrnedemensnanen-senwenan--s--- 15, 867. 98 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS, 


The publications of this station received during the past fiscal year 
were Bulletins 55-57, on summer ranges of eastern Novada sheep, the 
western cricket, and grasshoppers in alfalfa fields; and the Annual 
Report for 1903. 


NEW HAMPSHIRE. 


New Hampshire College Agricultural Experiment Station, Durham. 
Department of New Hampehire College of Agriculture and Mechanic Arta. 
GOVERSING BOARD, 


Board of Trustees: Governor Nathum J. Bachelder (President), Concord; 
G. A. Wason,* New Boston; W. M. Parker (Treasurer), Manchester; W. D. 
Gibbs* (er officio), Durham; C. W, Stone," Haat Ando Lucien ‘Thompson 
{Seeretarp), Durham; J. G. Tallant,* Pembroke; Warry EB. Barnard, Concord; 
G. B. Williams, Walpole; Warren Brown,* Hampton Patties; R. W. Pillsbury, 
Londonderry; R. M. Scaummon, Strutham; Walter Drew, Colebrook; G. B. Chan- 
der, Manchester. 
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STATION STATF. 


W. D. Gibbs, M. S,, Director, EK. L. Shaw, B. S., Associate Agricul- 
F. W. Morse, M. &, Viee-Director, twrist. 
Chemist. : HF. Hall, Associate Horticulturist, 
F, W. Rane, B, Aon, M, &., Horticul- J. ©, Bridwell, B. 8., Assistant Bato- 
turkst, mologist. 
F. W. Taylor, B.S. Agriculturivt. HD, Batehelor, B.S, Asaistoat Chem- 
EB. D. Sanderson, B.S. A., Entomologist. tat. 
1. Weld, Dairy Manufactures. Edith M. Davis, Purehasing Agent. 
Mabel IE. Mehaffey, Stenographer. 


GENERAL OUTLOOK, 


A very complete reorganization of the New Hampshire Station has 
been effected under the new director, and in most departments there 
has been a readjustment of work. The entomologist. has resigned to 
take charge of nature-study work in the public schools of Lowell, 
Mass., and is succeeded by E. D, Sanderson, of the Texas College and 
Station, There has also been a change in the position of assistant 
chemist. Aside from these changes the officers are the same as those 
im charge a year ago. The facilities for experiments and instruction 
in horticulture have been greatly increased by the completion of new 
greenhouses, with a legislative appropriation of $7,000. 

The greenhouse work in forcing vegetables has been, and continues 
to be, a prominent feature of the investigations at this station, There 
is also important work in cross pollination with melons, tomatoes, 
potatoes, peppers, and other vegetables, supplemented by field experi- 
ments with a large number of crops. The horticulturist also has some 
work in progress with roses, carnations, and other flowers, and has 
started a forest nursery, studying especially methods of growing 
trees from seed and the utilization of waste land for forest growth, 
The cold storage of apples is also being investigated. 

Tn agricultural lines there have been experiments in feeding pigs 
and calves, and variety tests and cultural experiments with oats, 
eorn, and forage crops. Weeding experiments with horses to deter- 
mine the comparative feeding value of light and heavy grades of oats 
fave recently been undertaken, The chemist has cooperated with 
the agriculturist in making analyses of feeding stuffs, has made a 
study of the respiration of stored apples, and begun a systematic 
study of the available fertility in the various soils of the college 
farm, He has also had inspection work with fertilizers and feeding 
stuffs. The station is testing milk for farmers in the effort to main- 
tain the legal standard of total solids and fat. The entomological 
work consists largely of inspection and a study of the distribution, 
habits, and methods of control of the brown-tail moth. 

_ The station now has much better facilities for work than ever be- 
fore, and a staff of workers who are prosecuting their investigations 
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with vigor. It is, therefore, in position to render efficient aid to the 
agriculture of the State and to extend its investigations as rapidly 
as funds are supplied for this purpose. 


LINES OF WORK. 


The principal lines of work conducted at the New Hampshire 
Station during the past year were as follows: Chemistry—study 
of soils and of yield of dry matter and digestible nutrients in feeding 
stuffs and analysis of fertilizers and feeding stuffs; field experi- 
ments—cultural experiments and variety tests of oats, corn, and for- 
age crops; horticulture—tests of varieties of muskmelons, potatoes, 
strawberries, tomatoes, and other fruits and vegetables, experiments 
in breeding and forcing vegetables, and renovation of old orchards; 
forestry; feeding experiments; entomology—suppression of insect 
pests, and a study of the life zones of the principal insects of the 
State; dairying. 

INCOME. 
The income of the station during the past fiscal year was as follows: 


16, 129, 21 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal 
year were Bulletins 102-111, including the Annual Report for 1903, 
and other bulletins on the following subjects: Insect record for 1902; 
standard milk; Fifteenth Annual Report, 1903; fruit growing, with 
a selected list of varieties for New Hampshire; forestry; the brown- 
tail moth in New Hampshire; inspection of fertilizers in 1903; 
the pernicious or San José scale insect in New Hampshire; experi- 
ments in orchard management in New England, and ten experiments 
with potatoes and potato culture for New England. 


NEW JERSEY. 
Now Jersey State Agricultural Experiment Station, New Brimswick, 
At Rutgers College. 


GOVERNING BOARD. 


Board of Managers: Governor Franklin Murphy, Newark; Austin Scott, New 
Brunstwiek; Edward %. Voorhees, New Brunawiek; Ephraim 'v. Gill, Haddon- 
eld; John FP. Driver, Mullica Hil; UW, L, Sabeovich, Woodbine; John B. Dar- 
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netl, Masonvilfe: David D, Denise (President), Freehold; James Nellson, New 
Brunswick; Samuel B, Ketchaw (Vice-I'resident), Pennington; Peter Y. D. 
Van Boren, Millstone; Ogden Woodruff, Hifsaheth; Melvin & Condit, Boonton; 
Abram C, Holdrum, Westwood; Win, H. Tseleher, Paterson; George E. De Camp, 
Roseland; Cyrus Bo Crane, Caldwell; George Dorer, East Orange; Jos. B. 
Ward, Lyons Farms; Philip M. Brett, Jersey City; John Hudson, Jersey City; 
Henry Bell, Union Hill; UW. A. Gaede, Hoboken, 


STATION STAFF. 


Talward B, Voorhees, D, 8c., Director, 

Trving 8. Upson, M. A., Chief Clerk, 
Seoretary. Treasurer, 

Irving BK. Quackenboss, Assistant Clerk. 

Louis A, Voorhees, A. M., Chief Chem- 
ist. 

Jom P. Street, M. 8., Associate Chem- 
ist. 

Wao. P, Allen, B. S., Assistant Chemist. 

Vineent J. Carberry, Assistant Chemist. 


George H. Burton, Laboratory Assist 
aut. 

Jobn B. Smith, D. &., Entomologist. 

Jneod G, Lipman, A, M., Pat. D., Soil 
Chemist, Bacteriologist, 

Geo. A. Billings, B.S. Dairy Hushand- 
man, 

Mary A, Whitaker, Stenographer and 
Typewriter. 

Harry W. Williams, Janitor, 


New Jersey ‘Agricultural College Experiment Station; New Brunswick. 
Department of Rutgers College. 
GOVERNING NOARD, 


Board of Trustees: Governor Franklin Murphy (or-oficio), Newark; W. 8. 
Gummere (Chief Justice of the State), Newark; R. HW, McCarter (Attorney- 
General), Newark; Austin Scott ® (President), New Brunsioick; 1. L. Janeway, 
New Brunsivick; Joachim Elmondorf, New York City; Samuel Sloan, Vew York 
City; H. W. Bookstaver, Vew York City; Ri P. Baltantine, Newark; David Bing- 
bam, East Orenge; 'Y. G. Borgen, Brooklyn, N. ¥-; Frederick Frelinghuysen 
(Treasurer), Newerk; Jonathan Dixon, Jersey City; James Nellson,* New 
Bruaswick; Roderick Terry, New York City; BE. B. Coe, New York City; J. B 
Drury, New Brunswick; James Le Fevre, Somerville; FP. J, Collier, Hudson, 
W.¥.; Paul Cook.” Troy, N. ¥.; David Murray, New Brunswick; G. D. W. 
Vroom, Tyeaton; J. B. Kirkpatrick, New Brunswick; W. H. Leupp,” New Bruns- 
wick; Peter Donald, New York City; J. P. Searle, New Brunswick; W. H. & 
Demarest (Seerctary), New Brunsicick; W. ¥. Wyckoff, Brooklyn, N. Y.3 3. W. 
Herbert,* jr, Hetmetta; W, H. Vredenburgh, Freehold; S, Myers, New Bruns- 
wick; F. M. Voorhees, Elizabeth; J. G. Cannon, New York City; J. 1 Vance, 
Newark; J. B. Mabon, Nei York City; W, HL. Van Steenbergh, Yew York City; 
ALP, Clearwater}? Kingston, ¥. Y." 


STATION ATAPY, 


Edward B. Voorhees, D. Sc., Dircetor. Jotun B. Smith, D. Sc., Entomotagist. 
Julius Nelson, Px. D., Biologist. Jacob K. Shaw, B. 8. Ack, Field As 


Byron D. Halsted, D. Sc, Botenist, 
Horticulturist. 

Irving 8. Upsou, M. A, Disbursing 
Clerk, Librarian. 


‘H. Doe. 421, 58-3-——9 


sistant. 
Earle J. Owen, B. 8., Ficld Assistant. 
Angusta E. Meske, Stenographer and 
Typewriter. 
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GENERAL OUTLOOK. 


The principal development of the work of the New Jersey stations 
during the past fiscal year has been along the lines of greater effi- 
ciency in the investigations already established. The study of means 
for eradicating the mosquito pest, which has been continued since 
1002 with a special State appropriation of $10,000, ends this year. 
The results of this investigation are such as to warrant the station in 
urging upon the authorities of the State a plan for a systematic 
eradication of the mosquito. Much interest has been taken in this 
work, not only by the authorities in many States in this country, but 
by those of foreign countries. The work of the entomologist on 
sprays for San José scale resulted in a practical failure of the lime- 
sulphur-salt wash on peaches and pears this year, while the use of 
crude oil gave good results, 

The studies on the improvement of soils, especially those concerned 
with soil bacteriology, are of great importance. Studies are being 
made of nitrogen assimilation in the soil by means of nonsymbiotic 
bacteria. The -bacteriologist finds these widely distributed over the 
country. He has discovered a new form of bacteria which assimi- 
Jates nitrogen more rapidly than Beijerinck’s; and has discovered 
that bacteria may assimilate nitrogen without being in symbiotic 
relations with other bacteria, which Beijerinck said was impossible. 
The soil conditions he finds have much to do with their action, and 
this points toward the important relation which culture has to fertil- 
ity, and the reason of it. The stations have recently commenced 
cooperating with farmers in studying the question of forage crops 
on the light soils of the State, and methods of improving soils by 
means of inoculation and the growing of leguminous plants. They 
have continued to cooperate with this Office in irrigation investi- 

gations, and have begun experiments on truck crops in cooperation 
with the Bureau of Plant Industry of this Department. The last 
legislature inereased the appropriation for the State Station from 
$19,500 to $24,500. There is also a State appropriation of $2,000 for 
nursery inspection which is turned over to the station, The repairs 
to the station laboratory building necessitated by the fire are nearly 
completed. The station library is now housed in 'a new $50,000 
college library building. 

The New Jersey stations continue to stand in close 1 tion to the 
farmers and horticulturists of the State and enjoy hearty moral 
and financial support of their constituents, The ease hi 
they seeure the appropriations necessary for their work ic an indica- 
tion of the high degree of confidence which these stations enjoy. 
They are aggressive in attacking questions of local importance, and 
at the same time are carrying on several lines of investigation of 
high scientific value. 
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LINES OY WORK. 


The principal lines of work conducted at the New Jersey stations 
during the past year were as follows: Chemistry—study of adulter- 
ants of feeding stuffs, chemical composition and relative value of the 
various kinds of lime ised in the State, methods of examining inseeti- 
cides, studies of the losses of nitrogen in barnyard manures; biol- 
ogy—oyster culture; botany—breeding of corn, beans, and tomatoes; 
annlysis of fertilizers, foods, and commercial feeding stuffs; pot and 
field experiments—forage crops, soiling crops, experiments with fer- 
tilizers and garden crops, experiments with barnyard manures; horti- 
cul(iwre—cultural experiments with orchard and small fruits, orna- 
mentals and vegetables, cross fertilization of eggplants, sweet corn, 
cucumbers, and tomatoes; diseases affecting beans, potatoes, sweet 
potatoes, and other garden vegetables; diseases of animals; entomol- 
ogy—study of mosquitoes and methods of eradicating ines study of 
the rose scale, orchard insects, and the use of insecticides; dairy hus- 
handry—breeding up a dairy herd, study of domestic pasteurizing 
methods and the care of milk in the home, feeding dairy cows, includ- 
ing the investigation of legumes as substitutes for purchased feeds; 
bacteria of soils, and irrigation. 


INCOME. 
The income of the stations during the past fiscal year was as follows: 
State Station: State appropriation (fiscal year ended 


College Station: United States appropriation. 
LS == Se ee 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
hy this Department and has been approved. 


PUBLICATIONS, 


“The publications of these stations received during the past fiseal 
year were Bulletins 164-171, including the following subjects: Field 
experiments with nitrate of soda on forage crops and on market 
garden crops, concentrated feeding stuffs, the proper disposal of sew- 
age wastes in rural districts, some of the newer fungicides, analyses 
of commercial fertilizers, insecticides and their uses, experiments in 
crossing: sweet corn, and the common mosquitoes of New Jersey. 


eTncluding special appropriation for mosquito Investigation. 
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NEW MEXICO. 
Agricultural Experiment Station of New Mexico, Mesilla Park. 


Department of New Mexico College of Agriculture and Mechanic Arts. 
GOVERNING BOARD. 

Board of Regents: Granville A. Richardson (President), Roswell; H. B, Holt 
(Secretary and Treasurer), Lax Cruces; Seaman Field, Deming; Jose Lucero, 
ios Cruces; J. M. Webster, Hillsboro, Advisory Members; Gov. Miguel A. 
Otero, Senta Fe; J, Francisco Chaves (Superintendent of Public Instruction), 
Santa Fe. 

STATION STAFF. 
Luther Foster, M. S, A., Director, R. Fred Hare, M. &.. Chemist. 
John J. Vernon, M.S Aon, Agricul P.O, Woodruff, A. M., Assistant Chem- 
turist. ist. 
E. O. Wooton, A. M., Botonist, A. BE. Lovett, B. 8., Assistant in Irriga- 
John D, Tinsley, B. 8. Vice-Director; tion. 
Soils, Meteoroloniat. Francis B. Lester, Registrar. 
Fubinn Garcia, B. §., Hortientturist. J, O. Miller, B, S., Assistant Registrar. 
John M. Scott, B. S., Assistant Animal Pinckney Ford, Stenographer. 
Husbandman, 
GENERAL OUTLOOK. 


As heretofore, the work of the New Mexico Station during the past 
fiseal year has centered around irrigation, especial attention being 
given to pumping—methods, cost, economy. The profitableness of 
this method of securing water for irrigation in this region seems to 
depend mainly upon the cost and efficiency of fuel, which is scarce. 
‘The varions available fuels are being tested, as well as different forms 
of engines, pumps, and other apparatus, and the size of bores. Asa 
source of supply for supplementing gravity irrigation on high-value 
crops the economy of pumped water seems assured. Whether it will 
he profitable as the sole source of supply for general extensive farm- 
ing remains to be demonstrated. The pumping plant of the station 
is proving of great value in the experimental work in providing an 
adequate supply of water at all seasons, whereas formerly the river 
supply, which was the sole reliance, frequently proved inadequate at 
critical periods of drought, Onions have been raised at the station 
at a net profit of $500 per acre with water pumped at a cost of $15 
peracre. The cost and net returns with other crops are being studied. 
Irrigation investigations are being conducted in cooperation with 
this Office. 

There have also been studies of range and grazing problems and 
experiments with truck crops in cooperation with the Bureau of 
Plant Industry of this Department, feeding experiments with dairy 
cows and beef steers, chemical studies, investigations of soils, includ- 
ing alkali and drainage. The studies of soil moisture and methods 
of irrigation have involved many new methods and necessitated the 
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devising of new pieces of apparatus. Members of the staff have par- 
ticipated in farmers’ institute work, but at a considerable disadvan- 
tage owing to the high cost of travel. Exhibits of photographs, 
equipment, apparatus, and herbarium specimens were made at St. 
Louis. A number of changes in the staff of the agricultural and 
chemical departments have occurred, but all positions are now filled. 

The New Mexico Station is making considerable improvement in 
the organization of its staff and in securing equipment suited to its 
needs, and it has in hand a large amount of important work. How- 
ever, it is still much hampered by lack of facilities and funds in some 
of its departments. The act appropriating $25,000 for college build- 
ings has been declared unconstitutional, and the tax levy which was 
expected to yield $15,000 has given only $11,200. The station is at- 
tracting increased attention among the farmers of the Territory, who 
are making demands on it which can not be met until more liberal 
funds are provided. 

LINES OF WORK. 


The principal lines of work conducted at the New Mexico Station 
during the past year were as follows: Chemistry—chemical survey 
of the waters of the Territory, analytical work, study of the ash of 
native plants; field experiments—alfalfa, grasses for lawns and pas- 
tures, cereals, soil renovators, forage crops; soils; feeding experi- 
ments with dairy cows, steers, and sheep to test the value of various 
grains and forage erops for soiling and for dry feed; horticulture— 
culture, proning, spraying, and irrigation of orehard, vineyard, and 
small fruits, vegetable culture, tests of shrubs, flowers, and forest 
trees; botany—range problems; entomology: and irrigation. 


INCOME. 


The income of the station during the past fiscal year was as follows: 
Cnited States appropriation.___ 


Total__..... ae -- —- 17,077, 61 
A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS, 


The publications of this station received during the past fiscal year 
were Bulletins 44-50. These include two reports on soil-moisture 
investigations, and the following other bulletins: Ash analyses of 
some New Mexico plants, pumping for irrigation from wells, canai- 
give, shade trees and other ornamentals, and steer and lamb feeding. 
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. 
NEW YORK, 

New York Agricultural Experiment Station, Geneva. 
GOVERNING BOARD. 


Board of Control; Stephen H, Hammond (President), Geneva; W, O'Hanlon 
(Seeretary and Treasurer), Geneva; Governor Benj. B. Odell, jr, Albany; 
Jeng Jensen, Binghamton; Thos. B. Wilson, Halls Corners; F.C. Sehraub, Low- 
ville; C. Willis Ward, Queens; Edgar G. Dusenbury, Portville; Milo H. Olin, 
Perry; Irving Rouse, Rochester; Lyman P, Haviland, Camden. 


STATION STAFF, 


W. H, Jordan, D, Sc., Director. 

G. W. Charehill, Agriculturist, Super- 
intendent of Labor, . 

W. P. Wheeler, Animal Industry. 

H, A. Harding, M. 8., Bacteriofopist. 

M. J. Prucha, Pu. B., desiatant Bacte- 
rivlogist. b. 

Fy CG, Stewart, M. S., Botanist. 

H. J. Bustace, B, 8. Assistant Rota- 
nist. 

L. L. Van Slyke, Pu. D., Chemist. 

BH. B. Hart, B. &., Associate Chemist, 

W. H. Andrews, B. S., Assistant Chem- 
ist. 

F. D. Fuller, B. S., Assistant Chemist. 

©. W. Mudge, B. 8., Assistant Chemist. 


A, J. Patten, B, 8, Assistant Chemist, 

G. A. Smith, Dairy Bepert. 

¥, H. Hall, B. S., Bditor and Librarian, 

I. J. Parrott, A. M,, Entomologist, \ 

Hi. B. Hodgkiss, B, 8., Assistant Ento- 
motogist. 

S. A. Beach, M. 8., Horticulturist. 

N, O, Booth, B. Aar., Assistant Morti- 
culturist. 

O. M. Tuylor, Foreman in Horticul- 
ture. 

F. A. Sirrine M, 8, Special Agent. 

F. EL Newton, Clerk and Stenographer. 

Jennie Terwilliger, Clerk-and Stenog~ 
vapher. 

Tnlla E. Hoey, Junior Clerk. 


A. H. Horton, Computer. 
GENERAL OUTLOOK. 


The New York State Station has made good progress during the 
past year, and has published a number of bulletins of great value to 
agriculture. Among the investigations which have been closed or 
have yielded results worthy of publication are the following: Study 
of chemical changes in the souring of milk and their application to 
the manufacture of cottage cheese, resulting in a process whereby 
excellent cottage cheese may be made from fresh milk within half an 
hour; studies on the chemical changes in the home-making of cider 
vinegar; experiments in thinning apples, showing the process to be 
of doubtful utility except in ease of very heavy setting of fruit or 
where choice fruit can be made to command an extra price; experi- 
iments in shading strawberries, resulting generally in poor fruit and 
decreased yield; tests of apples in storage; investigations of gas 
formation in canned peas, the trouble found to be due to the action 
of bacteria and successfully prevented by processing the cans at 





© Riverhead, N. ¥. 
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240° FE. for thirty minutes; study of the effect of mineral nutrients 
in poultry feeding, showing the very great utility of grit and a free 
supply of other mineral matter for young chicks; experiments in 
spraying potatoes, with very profitable gains from the process both 
in the station tests aud in cooperation with farmers; tests of fall 
spraying with sulphur washes, which can be safely applied in the fall 
on hardy varieties of fruit trees. 

The station has inaugurated considerable new work, including 
among other things a study of the applicability of specific gravity as 
a test in seed selection, a study of the distribution in the soil of the 
germs of plant diseases, classification of the flora of Cheddar cheese, 
experiments in the nse of bulky and succulent vegetable feeds for 
poultry, tests of the sulphur wash as applied to insects other than 
the San José seale and as a fungicide, and tests of some new forage 
crops, especially on light soils, In studying the causes of mottled 
butter it has been found that this condition is apparently due to the 
action of salt on the casein compounds, which shrink under the 
action of the salt. The station is also continuing a study of the me- 
tabolism of phosphorus in the cow, The results already obtained 
indicate quite a marked relation between the presence of phosphorus 
in the ration and the production of fat, The percentage of fat fell 
from 3.6 to 2.2 when the bran compound containing the phosphorus 
was removed from the ration, but the yield of milk increased, although 
not sufficiently to keep up the yield of total fat. 

Cooperative experiments with farmers bave been continued on a 
larger scale than formerly. These have included tests of potato spray- 
ing, with profit in almost every case; tests of the use of lime and of 
inoculation in the introduction of alfalfa, the use of lime giving 
marked results in many instances and the inoculation in a few cases; 
tests of different stocks for American grapes and of dwarf stocks for 
apples; tests of the sod-mulch system v. the system of tillage and 
cover crops in managing apple orchards; and experiments with com- 
mercial fertilizers in orchards. The investigation of cabbage dis- 
eases in cooperation with farmers and with the Vermont Station have 
been continued, as have also the sugar-beet experiments in coopera- 
tion with this Department. Experiments on trucking crops have 
been*undertaken in cooperation with the Burean of Plant Industry. 
The inspection work with fertilizers, feeding stuffs, Paris green, 
‘insecticides, and creamery glassware have been continued. The ferti- 
lizer law has been so changed as to make the commissioner of agri- 
‘culture responsible for the prosecution of fraudulent cases, The 
‘station has completed the rebuilding of its barns and outbuildings, 
ae destroyed by fire, and now has an excellent equipment in 
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The New York State Station continues to oceupy a prominent posi- 
tion among the best of our agricultural stations. It has a very efficient 
corps of workers, and is pursuing the policy of conducting work of 
highly scientific character, combined with a considerable amount of 
work of immediate practical importance and application. This pol- 
iey is giving the station wide recognition as an institution for higher 
investigation, and at the same time in maintaining the interest of the 
farmers of the State, and helping them to answer the important 
practical problems that lie at their doors. It is furnishing a good 
illustration of the important results which may come from liberal 
financial support of a station in enabling it to solve the problems of 
practical importance to agriculture, and at the same time to conduct 
investigations of a deeper scientific significance which advance the 
cause of agricultural science and promote the investigation work of 
the experiment stations as a whole, 


LINES OF WORK. 


The principal lines of work conducted at the New York State Sta- 
tion during the past year were as follows: Chemistry—study of prob- 
lems in cheese ripening, of changes in milk, and of fertilizers and 
feeding stuffs; bacteriology—study of problems in cheese ripening, 
of gas formation in canned peas, tests of methods for the repression 


of rusty spot in cheese; meteorology; fertilizers—study of the pro- 
portions and forms of fertilizing ingredients best suited to the staple 
crops of the State; analysis and control of fertilizers; inspection of 
feeding stuffs, Paris green, and creamery glassware; field experi- 
jnents—tests of commercial fertilizers-and stable manure on crops in 
rotation, study of crops grown on soils treated with crude chemicals, 
and coeperative tests of forage and soil-renovating crops, variety 
tests of cowpeas and wheat, growth of mother beets to test the possi- 
bility of raising sugar-beet seed; horticulture—study of the cause 
and effect of self-sterility among grapes, effect of fertilizers on the 
quality of strawberries and bush fruits, tests of various stocks for 
native grapes and for dwarf apples, comparison of American and 
Japanese chestnuts, use of screens for shading strawberries, experi- 
ments with apples in cold storage, breeding of grapes, raspberries, 
currants, gooseberries, and strawberries, test of lettuce fertilizers in 
the greenhouse, systems of management in apple orchards, collec- 
tion of data to determine the significance of correlation of parts as a 
factor in plant breeding; diseases of plants—investigations and ex- 
periments in the treatment of raspberry and blackberry diseases, es- 
pecially cane blight, study of diseases of apples, ten-year test of the 
efficiency of spraying potatoes to prevent disease and to increase 
yield, test of repressive measures for black rot of cabbage and cauli- 
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flower, with investigation of soft rot of the same plants, study of 
Rhizoctonia as a cause of plant diseases; feeding experimen.s; 
poultry experiments—study of the effect and value of different 
classes of nutrients in poultry feeding and of inbreeding and selec- 
tion as affecting egg production; entomology—biological study of 
the San José scale and the development of a successful and convenient 
method for controlling this insect, experiments on the fertilization 
of fruit by bees, study of the economic relations of Dactylopius; 
dairying; and irrigation. r 
= INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation._..--..-...--.--...-..--- $1,500.00 
State appropriation, Including balance from previous 
WOOT an 5 2 in ep cece ne ese enn ngena-) 16, SOR, BO 


DOA ns caine adn cn eeenencnneenenresennsnen 7%, 802. OE 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS, 


The publications of this station received during the past fiseal 


year were Bulletins 238-252, and the Annual Report for 1902. The 
subjects treated in these bulletins are as follows: Rennet enzym as a 
factor in cheese ripening; experiments in curing cheese at different 
temperatures (with popular edition) ; two decays of stored apples 
(with popular edition); conditions affecting chemical changes in 
cheese ripening; the role of lactic-acid bacteria in the manufacture 
and in the early stages of ripening of Cheddar cheese; the status of 
phosphorus in certain food materials and animal by-products, with 
special reference to the presence of inorganic forms; thinning apples 
(with popular edition) ; some changes in a ripening cheese (popular 
edition of Bulletins 214, 215, 219, 231, 236, and 237); inspection of 
feeding stuffs; the importance of mineral matter and the value of 
grit for chicks; common diseases and insects injurions to fruits; 
potato-spraying experiments in 1903 (with popular edition) ; spray 
mixtures and spray machinery; chemical changes in the souring of 
milk and their relation to cottage cheese (with popular edition) ; an 
experiment in shading strawberries (with popular edition); tho 
lime-sulphur-soda wash for orchard treatment (with popular edi- 
tion) ; a swelling of canned peas accompanied by malodorous decom- 
position (with popular edition); director's report for 1903; the 
nature of the principal phosphorus compounds in wheat bran; and a 
report of analyses of commercial fertilizers for the spring and fall 
of 1903. 
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Cornell University Agricultural Experiment Station, Jaca. 
Department of Cornell University. 
GOVERNING BOARD. 


Board of Trustees: er oficio—Jacob Gould Scharman,* /thaea; Governor, 
Lientenant-Governor, Spenker of the Assembly, Superintendent of Public Instrac 
tion, Commissioner of Agriculture, Albany; President of State Agricultural 
Soelety, Fayettevitie; Librarian of the Cornell Library, Ithaca; Samuel D. Hal- 
liday, Iéhaea; Henry B. Lord, Ithaca; Andrew D, White, Jthaca; Andrew Car- 
negie, 5 West Fifty-first street, New York City; George R, Williams, Ithaca; 
RH, Treman, Jthaca; George B. Turner, Avhirn; Wm, H, Sage, Albany; A.C. 
Barnes, 3/ Washington Place, New York City; Harry L. Taylor, Buffalo; Hiram 
W. Sibley, Triangle Building, Rochester; Stewart L. Woodford, 18 Wall street, 
New York City; Walter 0. Kerr, 26 Cortlandt street, New York City; Henry R. 
Tckelheimer, Bor 2855, New York City; Chas. G. Wagner, Binghamton; F.C 
Cornell,* Jthaca; Chas, 8, Shepard, New Haven; R, B. Willams, Ithaca; Myn- 
derse Yan Cleef, Ithaca; Joseph C. Mendrix, National Bank of Commerce, New 
York City; Frank HW. Hiscock, Syracuse; Willard Behan, 220 West Weshington 
street, Winona, Mian; John De Witt Warner, Yew York City; C. EK. Treman, 
dthacu; Chas. H. Blood, Jthaca; Henry W. Sackett, 154 Nassau street, New York 
City; Ruth Putnam, care of G. P. Putnam's Sous, 29 West Twenty-third street, 
New York City; Henry M. Sage, Albany; L. O. Howard, U. 8. Department of 
Agriculture, Washington, D. C.; Emmons L. Williams*® (Secretary-Treasurer), 
Ithaca. 


STATION STAFY, 


L, H. Bailey, M, &, Director. 

Jobn H. Comstock, B. 8., Lutomolagist, 

H. H. Wing, M. S. Ack, Animal Hus- 
bandman. 

G. F. Atkinson, Px. B., Botantst. 

John Craig, M.S. Acz., Horticwltnrist. 

‘T. F. Hunt, M. & D. Act, Agronomist, 

R. A. Pearson, M. 8. Ace. Dairy In- 
dustry. 

Jay A. Bonsteel, Pat, D.. Soil Investi- 


gations. 

Mark Y. Slingerland, B. 8. Aor., En- 
tomologist. 

G. W. Cavanaugh, B. 8, Chemist. 

J. E. Rice, B. 8S. Aor, Poultry Has- 
boadman, 


JL, Stone, B.S. Aon, Assistant Ag- 
ronomist, 

Samuel Fraser, Assistant Agronomist. 

Hi. HH. Whetzel, A. I, Assistant Plant 
Pathotogist. 

John W. Gilmore, B. 8. A, Assistant 
Agronomist. 

J. A. Bizgell, Pa. D., Assistant Chem- 
ist. 

S. W. Fletcher, Pu. D,, Assistant Hor- 
Houlturiat. 

John M. Troeman, B. 8. Acr., Assint- 
ant Animal Husbendman, Dairy 
Industry. 

Chas. K. Hunn, Assistant Hortiouttur- 
ist, 


GENERAL OUTLOOK. 


‘The past year has been largely one of reorganization at the Cornell 
Station. In the department of agronomy much time has been devoted 
to getting the new farms in shape for investigation. A large amount 
of work in breeding timothy has been started. About 12,000 seed- 
lings grown from seed secured from different parts of this country, 
Europe, Australia, and other foreign countries have been transplanted 
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Fig. 1,—TiMOTHY BREEDING PLATS AT CORNELL STATION. 














Fig. 2.—TiMOTHY PLANTS, SHOWING VARIATION Due LARGELY TO SEED SELECTION. 














NEW YORK, 139 


from the greenhouses to hills 2} feet apart, and already show great 
variations (Pl. TIT). Work has also been started in breeding roots 
of different kinds, testing different ways of seeding alfalfa, inoculat- 
ing soil (PI. TV), utilizing manure, ete. In animal husbandry the 
studies on the effect of improved feed and care on the production of 
milk and fat have been closed. Experiments in economic beef pro- 
duction will now be taken up. ‘Ihe horticultural work includes a con- 
tinnation of experiments in forcing vegetables, spraying, and studies 
of new fruits, and some new work in growing vegetables under shade 
and in the greenhouse. The hortieulturist is also largely engaged in 
cooperation with the soil expert and the Bureau of Soils of this De- 
partment in making surveys of orchards with reference to soil 
conditions and the yield of fruit. The chemist has continued to 
cooperate with the Bureau of Chemistry of this Department in 
studying the effect of environment on the chemical composition of 
sugar beets, and will take up in cooperation with the agronomist of 
the station and a canning factory studies of the effect of selection 
on the sugar content of sweet corn. . He plans also to make a chemical 
study of alfalfa soils. The entomologist has continued his studies 
on the most troublesome insects of the State, especially those affecting 
grapes. He has found a remedy for the berry moth, a new and 
troublesome insect of the grape, and is studying now a new maggot 
which works in the bud of grapes and causes them to fall off. The 
poultry investigations will include studies of the effect of warm 
houses, cost of egg production, and other economic problems. The 
poultry department has been very much enlarged and new buildings 
have been erected for its accommodation. 

‘The extension work of the college of agriculture has been continued 
as heretofore, but it is now recognized as a department of college work 
clearly distinct from that of investigation. The present director 
recognizes three departments in the college of agriculture, viz, the 
experiment station, as the department of investigation; the four-year 
college course and the special courses, as the department of instruc- 
tion; and the short courses, nature-study courses, demonstration work, 
and other popular work, as the department of extension. Much 

Iias been made during the year in organizing the work of 
these different departments, providing new equipment, and employ- 
ing additional specialists for the different lines of instruction and in- 
vestigation. The last legislature appropriated $250,000 for the col- 
lege of agriculture. This will be devoted largely to the erection of 
new agricultural buildings on a portion of the old farm, in front of 
the farm barn and adjacent to the veterinary college, With these 
liberal funds for the development of the agricultural work, with a 
Much stronger organization than ever before, and with a clearer dis- 
tinetion between the station work and that of the other departments 
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of the college of agriculture, the outlook for the work of investiga- 
tion at the Cornell Station is very bright. 


LINES OF WORK. 


The principal lines of work conducted at the Cornell Station dur- 
ing the past year were as follows: Chemistry—study of soils, sugar 
content of beets and sweet corn, feeding stuffs, dairy products, insec- 
ticides; fertilizers; field experiments—tests of rotations, legumes, and 
fertilizers, tillage and fertilizer experiments with potatoes, beans, 
buckwheat, cte., plat experiments with grasses; horticulture—foreing 
strawberries, tree fruits, and mushrooms, studies of Japanese plums 
und methods of spraying; diseases of plants—fungus diseases of forest 
and shade trees, study of the role of fungi in rendering available the 
plant food in dead wood, study of edible fungi and of numerous fun- 
gus and bacterial diseases of vegetables; feeding experiments—dairy 
cows, sheep, and swine; diseases of animals; poultry experiments— 
erossing of breeds, experiments in the cost of egg production and on 
the effect of carly molting on Inying in the early fall and winter; 
entomology—study of the life history of several economic insects, 
spraying experiments; and dairying. 


INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation —-. 
State appropriation —------ 923, 833, 34 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules preseribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 211-218, and the Annual Report for 1903. The sub- 
jects of the bulletins are cooperative poultry experiments—the yearly 
records of three flocks, second report on cooperative records of the 
cost of producing eggs, methods of milking, the ribbed cocoon maker 
of the apple, the grape leaf hopper, spraying experiments, spray 
calendar, and onion blight. 





«Estimated amount of State and other appropriations, not included In Hateh 
fund, spent for experimental purposes, 
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NORTH CAROLINA. 
North Carolina Agricultural Experimont Station, Wei Raleigh. 
Department of North Carolina College of Agriculture and Mechanie Arts. 
GOVEENING BOARO. 


S. L. Patterson, Commissioner of Agriculture (Chairman), Raieigh; T. K. 
Braner (Secretary, ew officio), Raleigh, 

Board of Agriculture: John M. Forehand, Roekyhock; J. B. Stokes, Windsor: 
Wm. Dunn, Nerbern; C. N. Allen, Auburn; BR. W. Scott, Melville; A. T. 
McCallum, Red Springs; J. P. McRae, Laurinburg; RB. L. Doughton, Lauret 
Springs; W. A. Graham, Machpelah; A, Cannon, Horseshoe. - 

Board of Visitors: W. 8. Priurose (President), Raleigh; R. L. Smith 
(Secretary), Albemerie; D. A, Tompkins, Charlotte; Prank Wood, Edenton; 
BE. M. Koonee, Jacksonville; W. HL Kagan, High Point; David Clark, Cherlotte; 
George Howard, Tarboru; W. J. Peele, Raleigh; J. Frank Ray, Franklin; 
Chas. W. Gold, Wilron; S. L. Patterson (Commivsioner of Agriculture, ex 
officio), Raleigh; Geo, T, Winston (President of College, ex officio), Raleigh. 


STATION STARY. 


B. W. Kilgore, M. S., Director. 

W. A. Withers, A. M., Chemist, 

CW, Burkett, M.S. Pa. D., Agricnt 
turist. 

W. F, Massey, C. 1, Horticuitwriat. 

Talt Butler, V. S.. Vetoriaarion, 

P. Sherman, je, B.S. A., Entomatogist, 

F-. 1. Stevens, M. S., Pa. D., Biologist. 

©. Walker, Pa. D,, Assistant Chemist. 


J.C. Kendall, B.S, Assistant in Dairy- 
ing. 

J. & Jeffrey, Pouliryman. 

B.S. Skinner, Parm Superintendent. 

B. F. Walton, Superintendent of Agri- 
cultural Experimental Work. 

Gordon M. Bentley, M. A. Assistant 
Entomologist. 

A. F, Bowen, Bursar, 


GENERAL OUTLOOK. 


The North Carolina Station has made satisfactory progress along 
the lines indicated in the last report of this Office. The college and 
station farm work has been separated, and for the station a system 
of between 600 and 700 permanent plats, ranging from one-fortieth 
to one-tenth acre each, has been established. On these the rotation, 
fertilizer, cultivation, adaptation, and variety testing experiments 
will be carried on, Considerable work with live stock has been 
started, cattle feeding for milk production being made a permanent 
feature of the investigation. An attempt is being made to build up 
a good dairy herd, the expense of which will be paid from college 
funds and the sale of milk. A preliminary bulletin has been issued 
on the feeding experiments with horses and mules, which have been 
in progress for about two years. The results so far obtained with 
the 59 rations tested jndicate that the forage crops grown in North 
Carolina are well adapted to the feeding of horses and mules, and 
being available for every farmer it is unnecessary to purchase feed- 
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ing stuffs outside of the State, On the new college farm 165 acres 
are being devoted to farm management, the attempt being to clear 
and improve the farm and bring the soil up to a good condition by 
means of rotations, including a liberal use of legumes, and to meet 
the expenses with receipts from the sale of products. The yeterina- 
rian is directing his efforts largely toward the eradication of ticks 
by removing cattle from infested pastures. As a result of his efforts 
two or three counties were officially declared free from ticks during 
the past year. 

The biologist is continuing investigations on tobacco wilt, and has 
undertaken similar investigations on the cotton wilt and watermelon 
wilt in cooperation with the Bureau of Plant Industry of this De- 

An attempt is also being made to secure resistant varieties 
of cotton and watermelons. ‘The station is cooperating also with the 
Bureau of Chemistry on the effect of environment on the chemical 
composition of sugar beets, and with the Bureau of Soils in a soil 
survey. The cooperation between the station and the State depart- 
ment of agriculture continues to be harmonious and effective. The 
three experimental farms are still maintained by the department of 
agriculture, which is continuing its experiments with cotton, corn, 
peanuts, tobacco, grain, and forage plants at no expense to the station. 
Horticultural investigations are being started in a similar manner, 
special attention being given to truck crops and orchard fruits. The 
inspection work of the veterinarian and entomologist is largely 
earried on with funds from the State department of agriculture. 
The facilities for poultry investigations have been considerably 
improved during the year, and are to be further improved by the 
erection of new poultry houses, A new agricultural building for the 
college and station is now being erected. ‘This has been located on 
high ground somewhat apart from the other college buildings where 
there is room for a group of agricultural buildings which will be 
erected in the near future. The main building now under way will 
cost in the vicinity of $80,000 and will be ready for occupaney by the 
beginning of the next college year. Farmers’ institute work has been 
successfully prosecuted during the year by the college, the station, 
and the department of agriculture, the latter bearing all expenses 
aside from salaries. There has also been a large amount of work by 
the agriculturist in connection with the teachers’ institutes through- 
out the State. 

The staff of the North Carolina Station are doing a large amount 
of work for the improvement of agricultural conditions throughout 
the State. Much of this work is of a preliminary nature, but is 
fundamental to the improvement of conditions as they now exist. 
Such, for instance, are the cultural experiments, the variety tests to 
secure resistant crops, the experiments with legumes as soil correct- 
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ives, the experiments in dairy management, and, in general, most 
of the work in farm management, The station already has a large 
amount of work started, and this will necessarily increase with tho 
growth of the institution. The members of the staff are already 
erowded with work owing to the increasing number of students, and 
the demands upon them for lectures at farmers’ institutes and for 
other extension work are such that it is very important that arrange- 
ments be made by which the heads of departments will be able to 
devote themselves effectively to the station work. The crusade that 
the station, the college, and the State department of agriculture are 
making for agricultural education and the improvement of rural 
conditions is having a marked effect, and is arousing much interest 
among the people of the State. Its continuance will necessarily 
take it very important that the work of research shall be clearly 
differentiated from that of instruction and that members of the sta- 
tion staff shall be relieved of duties as teachers and lecturers, 


LINES OF WORK. 


The principal lines of work conducted at the North Carolina Sta- 
tion during the past year were as follows: Chemistry—rate of nitri- 
Gieation of different nitrogenous substances in different soils, methods 
of analysis; soils; field experiments—variety, cultural, and fertili- 
zer tests with cotton, corn and cowpeas, experiments with grasses and 
forage plants; horticulture; plant diseases—wilt of tobacco and 
melons; animal husbandry—beef production, feeding work horses; 
diseases of animals; poultry experiments; dairying, and tests of farm 
machinery. 

INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation____--____. 
State appropriation .- 
Farm products___ 


Mise connie abc, cependicaica 35 for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


‘The publications of this station received during the past fiscal year 
were Bulletins 184-189 on the following subjects: The culture and 
marketing of orchard and garden fruits; the black rot of the grape in 





# Estimated amount of State appropriation spent for experimental purposes, 
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North Carolina and its treatment; insect and fungus eneniies of the 
peach, plum, cherry, fig, and persimmon; the culture of grapes and 
stall fruits; the Granville tobacco wilt—a preliminary bulletin; and 
feeding farm horses and mules. 


NORTH DAKOTA. ' 


North Dakota Agricultural Experiment Station, Agricultural College. 
Department of North Dakota Agricultural College. 
GOVERNING NOARD. 


Board of Trustees: Alex, Stern (President), Fargo; G. 8 Barnes, Fargo; 
Maynard Crane, Cooperstoicn; B. N. Stone, Lamoure; S. 8. Lyon (Secretary), 
Fargo; Addison Leach, Warren; Chas, McKissick, Mayville; L. B. Hanna 
(Treasurer), Fargo. 7 


STATION STAFF. 


J. H. Worst, LL. D., Director, 

DB. FB. Ladd, B, 8, Chemist. 

c. B. Waldron, B. S., Horticulturist, 
Bntomologixt. 

H, L, Bolloy, M. 8, Botanist. 

J. H. Shepperd, M. 8. A., Agriculturtst, 

J. GC. McDowell, B. 8. A., Axsistant Ag- 
riculturist. 

©. D, Holley, M. S., Assistant Chemist, 

LL. R. Waldron, M. A., Assistant Bot- 
anist 


L. Van Es, M. D., V. 8. Feterinartan. 

W. B. Richards, B.S A., Assistant Ant 
mal Husbandman. 

0. O. Churehill, B. 8, Assistant in 
Plant Breeding, 

Fred J. Pritchard, TB. 8, Assistant Bote 
anist, Plant Pathologist. : 

Nicholas Grest, Farm Poreman. 

©, B. Nugent, Seeretarp. 

©. A. Thompson, Superintendent of 
Edgoley Substation. 


GENERAL OUTLOOK, 


There has been no material change during the past year in the 
policy or work of the North Dakota Station. The extensive field ex- 
periments have been continued, and have included cultural, fertilizer, 
and rotation experiments with many varieties of plants. Direct 
result from the station work with barnyard manure is rendered ap- 
parent by the fact that all the better farmers now care for and use 
barnyard manure, while only a few years ago few of them would give 
it any attention. The field work also includes a large number of 
breeding experiments, experiments in growing flax and other fiber 
plants, work with legumes, and pasture trials. In connection with 
the field work the chemist is studying variations in humus, and is 
making tests with sweet corn to secure varieties with higher sugar 
content adapted to canning. The botanist continues to study flax 
diseases, is spraying for Canada thistles and for wild mustard, and 
is studying smuts of small grains, rusts and other diseases of plants. 





4 Freight and express address, Fargo. 
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There is considerable forestry work and much work with fruits to 
discover hardy varieties. Strawberries have done well and a rasp- 
herry (Colorado Ironclad) has been found that seems to be hardy 
and produces well. 

The station continues to cooperate with the Bureau of Plant In- 
dustry of this Department in the investigation of cereals, forage 
plants, and other crops; the introduction of improved varieties of 
flax, and studies on the influence of origin of red clover seed on yield 
of crop; and with the Bureau of Soils in a soil survey. 

The North Dakota Station is making good progress considering 
the limited funds at its disposal. There is need of money for addi- 
tional work in animal husbandry and also for the erection of a horti- 
cultural building, greenhouses, and a seed barn. The college is dis- 
posed to be quite liberal with the station, but is itself cramped 
financially. The legislature last winter passed a bill appropriating 
for the station $10,000 in addition to the appropriation for the Edge- 
ley Substation, but the governor vetoed the bill. The station is 

* coming into close touch with the farmers and is doing a large amount 
of valuable work which they are applying in practice, and it should 
therefore have their active support in securing more liberal State 
appropriations. With the progress of the station it will undoubtedly 
be desirable to more clearly differentiate the experimental operations 
on the farm from those immediately connected with the courses of 
instruction in the college. 


LINES OF WORK, 


The principal lines of work conducted at the North Dakota Sta- 
tion during the past year were as follows: Chemistry—investigation 
with soils und fertilizers, study of gluten content of selected whents, 
and of plant food in soils; botany—studies of grasses and forage 
plants and noxious and poisonous weeds, seed control; field experi- 
ments—rotations, methods of culture, tests of hardy yarieties of 
cereals and forage plants, selection of seed, selection and improve- 
ment of potatoes, sugar beets, corn, clover, alfalfa, and other farm 
crops; plant breeding—cereals; horticulture—variety tests of native 
plums and other fruits and of vegetables, experiments with forest 
trees; analysis of foods; diseases of plants—flax wilt, rusts, smuts, 
ete.; animal husbandry—feeding experiments with horses, mules, 
sheep, and pigs, and tests of the comparative feeding value of brome 

"grass and timothy; diseases of animals; dairying; tests of farm 
mechinery. 
H. Doe, 421, 58-3—10 





46 REPORT OF OFFICE OF EXPERIMENT STATIONS. 


‘The income of the station during'the past fiscal year was.es foliows: 
United States appropriation. 
State appropriation for substation_—_— 
‘Farm .proascts ———_____- 


A. report: of the reeeipts sand expenditures for ‘the United ‘States 
‘fund has been rendered in-accordance with the schedules preseribed 
‘by this Department and ‘has'been approved. 


PUBLICATIONS. 


‘The publications of this station received during the past fiscal 
“year were Bulletins 56-61 and the Annual Report for 1903. The 
subjects of the bulletins were noxious weeds and how to kill them; 


some food products and food adulterations; some stock-pdisoning_ 
plants of ‘North Dakota; trees and fruit in North Dakota; analyses 
of formaldehyde sold in North Dakota, and scabies in sheep and 
cattle, and mange in horses. “The ‘Annual Report, in addition’to sum- 
mary accounts of the work of the year im the different departments of 
“the station, includes! Bulletin 89, 


OHIO. 
Ohio Agricultural Experiment. Station, Wooster. 
GOVERNING BOARD. 
(Board of Control: D.D. White (President), Castalia; O. E. Bradtute (Seore- 
story), Xenia: D. L. Sampson (Treasiwrer), Cincinnati; T..C. Laylin, Norwalk; 
(STATION STAE, 


J. °M. "Von Geok, A. M., Assistant 
Plant Pathologist. 
William Holines, Kerns Poreman, 


C.G, Williams, Agricalturist. 

A. D. Selby, Pa. D., Botaitist. 

J. .W. Ames, B.S., Chemist. 

TL. H. Goddard, (0. "5., Beperimentatiat. 

T. A. Gossard, M.'S., Datamologiat. 

W.-H. Kramer, Bursar, 

C, W. Waid, B, 8,, Assistant Horticut- 
turist, 


F. H. Ballon, Assistant Hortioulturist, 
J. 8. Houser, B. 8, Assistant Entomol- 


opiat, 


F. A, Welton, B. 8., Assistent Chentist. 


«CA. Vatton, tasistant, Foreman: Me- 
toorologist. 

Paye Blayney, Watling Clerk, 

‘Mary’ AL.) Lee, Stenographer. 

‘Cary Welty, Mechonician. 

BW. Glass, Printer, 

‘Edward Mohn, Superintendent of Sub- 
station (Strongevilie). 

Lewls Schultz, Superintendent of Sub- 
station (@arpenter). 


+ H. M. Wachter, Superintendent of Sub- 


station (Germantown). 
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The work of the Ohio Station for the past year has followed the 
same general lines a3 formerly, attention being given primarily to 
agronomic and horticultural work, with related investigations in 
eee chemistry, and-entomology. The-experiments in fitting range 
steers for market have been completed. The work with live stock has 
been temporarily discontinued, but is to he taken up again as soon 
as funds for the purpose are available. Tt-is realized that while gen- 
eral crops and cereals have been of leading importance in Ohio, the 
live-stoek interests are large and steadily growing and should receive 
attention by the station. 

‘The work of the Ohio Station in cooperation with this Department 
‘has included during the past year’ fiber investigations and studies of 
‘the influence of the origin of retl-elover seed on the yield of crop with 
‘the Bureau of Plant Industry, anda soil survey with the Bureau of 
‘Soils. There is also a large amount-of work in cooperation with farm- 

ers. This has recently been placed in charge of L. H. Goddard, who 
thas been appointed experimentalist of the station and will also have 

of the test farm work. The entomologist resigned to return 
to the New York State Station, and has been succeeded by H. A. Goss- 
ard, late of the Florida ‘University and Station. The southeastern 
‘test farm has been finally acquired. ‘It is located at Carpenter, in the 
northern part of Meigs County, about 12 miles from the Ohio River. 
‘The farm contains 300 ucres of land, and will be devoted to a study 
of the agricultural problems of the hill counties, special attention 
being given to the culture of pasture grasses.and orchard fruits, 

‘The Ohio Station now ‘has its fidld and horticultural work organ- 
‘ed in such a way as to conduct investigations similtaneously at 
‘Wooster and at three substations in widely separated parts of the 
State. It also has an effective organization for conducting experi- 
ments in-cooperation with farmers. It is in.a;position to make good 
use of anuch larger funds to develop lines of work which are now 
given little attention. This.is especially true with regard to investi- 

gations in animal husbandry. 
; LINES OF WORK. 


‘The principal lines of work conducted at the Ohio Station during 
‘the past year were as follows: Soils; field experiments—fertilizer and 
‘rotation experiments with corn, oats, wheat, potatoes, tobacco, and 
Teguminous crops, variety tests of cereals, experiments with cover 
crops; horticulture—growing vegetables under cheese cloth, study of 
‘475 varieties of yplums, forcing, tomatoes, lettuce, cucumbers. and 
muskmelons, variety tests of wegetables and fruits, orehard manage- 
Sment; plant ‘breeding and +election—corn and wheat; diseases of 
plants—Rhizoctonia in potatoes, onion smut, grape rot, diseases of 
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ginseng and tobacco; breeding and feeding experiments with cattle; 
diseases of animals—bovine tuberculosis, stomach worms of sheep; 
and entomology. 
INCOME. 
The income of the station during the past fiseal year was as follows: 


United States appropriation. $15, 000. 00 
State appropriation, Including balance from previous 
61,831, 45 


0, O16. 87 


A report of the receipts and chester for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 

PUBLICATIONS. 


The publications of this station received during the past fiscal 
year were Bulletins 135, 186, 139, 141-149, 153, 155, and Annual Re- 
ports for 1901, 1902, and 1903. The subjects of the bulletins were as 
follows; Meteorological summary—press bulletins—index; the Hes- 
sian fly in Ohio; a rosette disease of potatoes; the maintenance of fer- 


tility; clover and alfalfa seeds; experiments with sulphur sprays for 
the fall treatment of the San José scale; studies in potato rosette; 
yaricties of strawberries and raspberries; seed and soil treatment and 
spray calendar; peach diseases; the hardy catalpa as a farm crop; 
foreing tomatoes, and silage v. grain for dairy cows. There was also 
received Special Bulletin No. 1, pure-food law and rulings of the food 
commissioner. 


OKLAHOMA. 
Oklahoma Agricultural Experiment Station, Stillwater. 
Department of Oklahoma Agricultural and Mechanical College. 
GOVERNING BOARD. 


Board of Regents: F. J. Wikoff (President), Stillwater; Governor T. B. 
Ferguson, Guthrie; H. G. Beard, Shawnee; T. J. Hartman (Treasurer), Deer 
Creek; H.C. R. Brodboll, Ponca City; W. H. Merten, Guthrie. 


STATION STAFY. 


Joba Fields, B. 8., Director. L. A. Moorhouse, B. 8. A., Assistant in 
L. L, Lewis, M. &, D. V. M., Veterina- Soils and Crops. 

rian, J. B. Nicholson, M. &, Assistant Bac- 
F. C. Burtis, M. &., Agriculturist. teriologist. 
O. M. Morris, B. S.. Hortioulturiat. BE. H. Riley, B. Acn., Assistant Animat 
W. RB. Shaw, Put. D., Botanist, Buto- Hushandman, 

mologist. J. B. Griffing, B. S., Assistant Agrical- 
A. G, Ford, B. S.. Chemist. turiat. 

M. J. Otey, Clerk, Stenographer. 
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GENERAL OUTLOOK. 


During the past fiseal year the Oklahoma Station has been actiyely 
engaged in developing the lines of work which have been in progress 
for a number of years. As an important addition to the feeding 
experiments, the value of Kafir-corn meal is being tested as a grain 
feed in connection with prairie hay for horses. The experiments in 
feeding steers followed by hogs are being continued. The acqnisi- 
tion of more land for experimental purposes has enabled this station 
to give more attention to crop production, especially to experiments 
with corn, milo maize, Kafir corn, the smaller cereals, cotton, and 
forage crops. The improvement of Kafir corn by breeding and selec- 
tion has been undertaken, and similar work with castor beans and cot- 
ton continued. The horticultural department is conducting a large 
number of variety tests with orchard and small fruits, and is studying 
the cultivation and pruning of grapes and grape stocks for grafting. 
Spraying experiments and tests of ornamental hedge plants, fruits, 
grasses, and other plants are other features of the horticultural work. 
The work in chemistry and veterinary science has been continued as 
heretofore, and & study of the bacteria of waters has been undertaken, 
The veterinary department distributed during the past year over 
100,000 doses of blackleg vaccine among the Oklahoma stockmen. 
This work is supported by Territorial funds, and a part of the sal- 
aries of the veterinarian and his assistant are paid from the same 
funds. 

A new dairy building, costing $4,000, and greenhouses, costing 
$3,000 (Pl. V, fig. 1), have been completed during the past year. 
There have been a number of changes in the station staff. Members 
of the staff take an active part in the farmers’ institutes, one member 
attending, as a rule, an institute in each county in the Territory. 
There is a considerable demand for the services of station men as 
judges of live stock and agricultural products at county fairs, and so 
far as possible these requests are complied with. A moderate amount 
of work of this kind enables the station men to gain a better knowl- 
edge of the needs of the farmers, and also arouses considerable inter- 
est in the work of the station. 

The efficient manner in which the Oklahoma Station is conducted 
and the value of the results attained are rapidly gaining recognition 
among the farmers and stockmen of the Territory. This fact is made 
apparent by the rapid growth of the station mailing list and the 
increasing demands upon it through correspondence and in other 
ways. These demands and the lack of adequate financial support 
have prevented the extension of investigations to numerous problems 
of equal importance to those now being studied. Some of the de- 
partments have better facilities in the way of buildings than formerly, 
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but the station is still far from being properly housed. The offices and 
laboratories are scattered through a number of different buildings. 
There is urgent need of additional funds for laboratories, salaries, 
printing, and the extension of station investigations. 


LINES OF WORK. 


The principal lines of work conducted at the Oklahoma Station 
during the past year were as follows: Chemistry; ficld experiments— 
cereals, pasture and forage crops, continuous cropping, rotation ex- 
periments, potatoes, improvement of Kafir corn, castor bean, and 
cotton; horticulture; forestry; diseases of plants; botany; animal 
husbandry—feeding experiments; diseases of animals—blackleg, 
parasites, dips, loco diseases; and ee fly, cotion- 
bell weevil, and melon louse. 


INCOME, 


The income of the station during the past fiscal year was as follows: 


-. $15, 000. 00 
‘Territorial aypropriation —.—_-----____-_-____. . 1,228 
Farm products, including balance from previous year. 2, 598, 67 


Total —-------—----—----------------~5----.= 19, 020, 45 
A report of the receipts and expenditures for the United States 


fund has been rendered in accordance with the schedules prescribed. 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal 
year were Bulletins 58-63 and the Annual Report for 1903. The 
subjects of the bulletins are as follows: Fattening steers; planting 
trees for posts, fuel, and wind-breaks; field experiments; disinfecting 
power of coal-tar dips; and tuberculosis in hogs. Bulletin 59 con- 
tains reprints from Bulletins 47, 50, and 52, and Annual Reports 
8-11. The reprinting of these bulletins was made necessary by the 
numerous requests for information contained in them. 


OREGON, 
Oregon Experiment Station, Corraltis. 
Department of Oregon State Agricultural College. 


GOVERNING BOARD, 


Corvallis; W, B. Yates, Corvallis; Governor Georer. B. Chamberlain, Salem; F. Te 
Dunbar (Secretary of State), Salem; J. H. Ackerman (State Superintendent 





, M. McKellips, M.\8,, Pan. C., Awsist- 
ant Chemist. 
FB. L. Kent, B. & Aon, Assivtont Agri- 
oulturist, Dairymen, 
©. EF. Pernot, M. 8., Bacterivlopiat. 
A. L, Knisely, M.S, Chemist. 1. EH. Crawfard, M. A., @erk, Putohse: 
PF. BE Edwaris, B. M. B,, Assistant ing Agent. 
Ohomist. Helen L, Holgate, Stenagrapher, 


The work of the Oregon Station has been continued along the same 
lines as formerly. Some of the results«f the experiments in feeding 
sWine numerous products of the farm and orchard have been ptib- 
lished, but the experiments have been continued as have also the soil- 
ing experiments with dairy cows. The investigations on steaming 
‘silage are yielding excellent ‘results. The silage is steamed twice 
with a traction engine under pressure of about 80 pounds, and at 
a cost of about 40 cents per ton. This process arrests fermentation 
and gives an excellent feed in which the natural sugar of ‘the plant 
de preserved. Another important piece of work is the canning of 
cheese, One of the recent developments in this investigation is ‘the 
anvention of a ‘box im which eight Young America cheeses in ‘hoops 
vean be sealed up. The bacteriologist has also been working on -can- 
ming vegetables under low temperatures, and perpetuating cream- 
ripening cultures in pasteurized skim milk. 

Marked results have been dbtained by the entomologist in spray- 
ing for apple scab, the increase in marketable fruit due to treatanent 
being fully 17 per cent. The entomologist is also introducing the 
Chinese ladybird for the San José seale in cooperation with the 
Bureau of Entomology of this Department. The condition of the 
station farm has been-greatly improved of late by the system of rota- 
tion practiced for a number of years. This consists of corn, wheat 
sown en the corn stubble, clover sown in the wheat in March and 
allowed to stay one to two years, then a cereal. This rotation xe- 
quires only two plowings for a succession of at least four crops. 
Considerable work is being done with vetches grown in rotation and 
a combination with othor crops, both for soiling purposes and for 
thay. Am attempt is also being made to increase by selection the pro- 
dein content af vetch, which ds found to vary as iuch as 10 per cent 
am different plants. 

he work of the station xt Moro has been continued. ‘At the East 
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Oregon Branch Station, which is conducted by the executive com- 
mittee of the board, the work includes animal husbandry and the 
growing of sugar beets and sugar-beet seeds. Irrigation investiga- 
tions in cooperation with this Office have been continued at Umatilla 
and elsewhere. 

The work of the Oregon Station is in most respects very satisfactory 
and, well adapted to the needs of the region. The horticultural work 
is not yet on a satisfactory basis, and there are some matters relating 
to the administration which have not been satisfactorily adjusted. 

The increasing correspondence shows that the station is becoming. 
“better known among the farming people, and the great extension of 
clover growing in the State as a result of the station’s rotation 
experiments shows that the farmers are looking to this institution for 
guidance. While the station is greatly cramped for funds, it is in 
better condition with reference to its work and the attitude of the 
people toward it than ever before in its history. 


LINES OF WORK. 


The principal lines of work conducted at the Oregon Station dur- 
ing the past year were as follows: Chemistry—analytical work, in- 
vestigations with silage, waste products for fertilizers, plant food in 
soils, physics of soils, experiments in drying hops, study of protein in 
yetch hay; bacteriology; soils; field crops—rotations, variety tests 
of cereals, grasses and other forage crops, hops, fertilizer tests, horti- 
culture; diseases of plants; digestion and feeding experiments with 
dairy cows and swine, including soiling experiments with both; ento- 
mology; dairying, including investigations on the curing of cheese, 
and irrigation. 

INCOME. 


The income of the station during the past fiseal year was as follows: 
United States appropriation ~ $15, 000, 00. 
Farm products ... 1, 708, 13 

Totat__—- “. ~" 16, 708, 18 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules preseribed 
by this Department. 

PUBLICATIONS. 


The publications of this station received during the past fiscal 
year were Bulletins 76-80. Bulletin 77 is a continuation of Bulletin 
74 on onions, and also contains notes on strawberries and vegetables. 
The other bulletins are on leguminous forage crops, canning cheese, 
plant food and use of fertilizers, and some results in swine feeding. 
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PENNSYLVANIA, 


‘The Pennsylvania State College Agricultural Experiment Station, 
Slate Colleges 


Department of the Pennsylvania State College. 
GOVERNING BOARD, 


Board of Trustees; J. A, Beaver* (President), Bellefonte; G, W. Atherton® 
(Secretary ex officio), State College; Frank M, Fuller (Seeretary of Common- 
qeralth, ox officio), Uniontown; N. B. Critehfield (Seeretary of State Board of 
Agriculture, ex officio), Harrisburg; Governor 8, W. Pennypacker (ea officio), 
Hoarrisberg; Wiram Young (President of State Agricultural Society, ex officto), 
York; 1. B, Brown (Secretary of Internal Affairs, cx officio), Harrisburg; YT. J. 
Stewart (Adjutant-Geneval, ex officio), Harrisburg; N, C, Schaeffer (Superin« 
ftendent of Public Instruction, ex officio), Harrisburg; Jolin Birkinbine (Presi- 
dent of Pranklin Institute, cx oficto), Philadelphia; Charles Miller, Franklin; 
Andrew Carnegie, Pittsburg; H. V. White,* Bloomsburg; C. W, Stone, Warren; 
Charles M, Schwab, Pittsburg; J. A, Woodward,* Howard; M. B. Conard, West- 
grove; H, Walton Mitchell, Pittsburg; L. M. Colfelt, Philadelphia; Gabriel 
Hiester,* Harrisburg; Ellis L. Orvis, Bellefonte; W, B. Hill, Montalto; J, Ay 
Herr, Ccdar Springs; 3. G. White, New York City. 


STATION BTAFY, 


H. P. Armsby, Px. D,, LL. D,, Director, 

William Frear, Pa. D., Vice-Director; 
Chemist, 

W. A, Buckhout, M. 8, D. Sc., Botanist. 

G. C. Butz, M. &., Horticulturist. 

G. C, Watson, B. Aan., M. S,, Agrioul- 
turist. + 

W. . Patterson, Farm Superintendent. 

Julia C. Gray, Secretary, Librarian, 

J. A. Fries.) B. 8., Assistant in Animat 
Nutrition, 

M.S. McDowell, M. S, First Assistant 
Chemist. 


J.P, Pillsbury, Assistant, Morticultur- 
dst. 

M. HL. Pingree, B, 8, Assistant Chemist, 

'T. M, Carpenter, B, 8, dssistant Chem- 
ist. 

W. W. Braman, B. 8, Assistant in Ani- 
mat Nutrition, 

R. E. Stallings, M. A., Assistant in Ant 
mal Nutrition. 

N. G. Miller, B. 8., Assistant Apricul- 
lurist. 

N. C. Hamner, B. S., Assistant Chemist. 

A. W. Clark, B. S., Assistant Chemist. 


TH. D. Edmiston, Laboratory Assistant. 


GENERAL OUTLOOK, 


The work of the Pennsylvania Station during the past fiseal year 
has been of substantially the same character and along the same gen- 
eral lines as in previous vears. The experiments to test the relative 
coonomy of feeding steers in pens and in stables gave results in favor 
of the stables. The experiments with soiling crops to provide green 
forage throughout the season have been successful and are being con- 
tinued on a larger scale, The demonstrative spraying experiments 





® Freight, bOn leave, 
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for grape diseases in Erie County were quite successful and attracted 
considerable attention, 

The work with the respiration calorimeter in cooperation with the 
Bureau of Animal Industry of this Department continues to oceupy 
a very’ prominent place in the investigations of the station. It is 
planned now to study the use of food in beef production, using two 
steers of different breeds and types and continuing the worl: over sev- 
eral years, during which time the steers will be fed in the respiration 
calorimeter for short periods at frequent intervals. The dairy wing 

_ of the new agrictiltural ‘Inuilding | of the college and station ‘has ‘been 
completed during the year, and is a fine building, well arranged and 
thoroughly up to date in every particulur. While this building is 
intended primarily for instruction, it relieves the pressure for repm 
‘inithe station building. 

‘Whe Pennsylvania Station is doing consideralile good work, but 7 is 
much ‘handicapped ‘by the lack of funds, With its present resourees 
it is impossible to expand the work in agronemy, horticulture, en- 
tomology, and diseases of plants, or te take up investigations in ether 
lines much needed ito promote the agricultural interests of the State. 
Considering the magnitude of these interests and the devélopment of 
agricultural investigations in other regions, this station is not well 
supported relatively, and is not in a position to meet the reasonable 
demands, made upon at by the farmers of the State. 


INES OF WORK. ~ 


The principal lines of work conducted at the Pennsylvania Station 
during the past year were as follows: Chemistry—eooperation with 
other departments in the study of foods, feeding stuffs, excreta, fer- 
tilizers, and agricultural products, miscellaneous analytical werk, 
vexperimenits with tobacco, referee work forthe Association of (Official 
Agricultural Chemists of the United States; meteorology; analysis 
of fertilizers, foods, and feeding stuffs; horticulture—varicty tests of 
small fruits, experiments with crown gall of fruit trees, growing gin- 
seng; field experiments—rotation experiments with fertilizers on 144 
plants, rotation of legumes for soiling purposes, tobacco culture, 
variety tests of farm crops; feeding experiments—investigations in 
animal mutrition in the respiration calorimeter, feeding steers and 
‘correlated chemical studies on (the relative Josses from the manure of 
fattening cattle under different: conditions of feeding; dairying— 
‘building up» herd drom common stock, feeding dairy cows, study of 
the effect of keeping dritiking water constantly before cows, effect of 
wariety in the grain ration of «ows, experiments to test the value wf a 
homesnixed calf meal as) substitute for milk in rearing calves, 
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INCOME. 


‘The income of the station during the past fiseal year was as follows: 


‘United States appropriation.—— 000 815, 008,00 
————————  4,008,08. 

———— 16,420.00 

4, 258. 51 

8, 81 


Co | ea ae ee ner en. eS ho 
A report of the receipts and expenditures for the United States 
fund bas been rendered in accordance with the schedules preseribed 
by this Department and has been approved. 


PUBLICATIONS. 


‘The publications of this station received during the past fiscal year 
were Bulletins 63-66, on the following subjects: Losses in manure, 
tmethods of steer feeding, forage and soiling experiments, and spray- 
‘ing grapes for black rot in Erie County, Pa. 


H.C. Henricksen, 1, Aon. Hortioul- 
turist, 
BF, Curt, Porm Superintendent, 


GENERAL OUTLOOK. 


the Porto Rico Station has been considerably en- 

the past year, and many permanent improvements 

made on the station farm. A small tile machine was 

and drain pipes were manufactured on the farm. Prac- 

all the river-bottom or alluvial land on the station farm has 

‘been drained. This is the first underdrainage ever undertaken in 

Porto Rico, and it is believed that it will not only greatly enhance 

the producing power of the station property, but will also serve as 

a valuable object lesson to the planters of the island. An experi- 

mentel irrigation system has also been installed on the farm, and 

some work in irrigation in cooperation with this Office has been 

taken op. The Bureau of Plant Industry of this Department las 
also aided the station greatly through its active cooperation, 
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The investigations on different methods of pruning, shading, and 
fertilizing coffee plants have been continued. An attempt to ex- 
terminate the coffee leaf miner by hand-picking the leaves proved 
the impracticability of this method of repressing this pest. The 

entomologist of the station has also been investigating the possi- 
bility of combating this insect by means of parasites, and reports 
the discovery of an effective parasite which, it is believed, by careful 
propagation and ‘distribution, will aid very materially in keeping 
in check this insect, which is by far the most serious enemy to 
coffee cultivation now upon the island. A special study of the dis- 
eases of coffee and other plants was made by the botanist of the 
Connecticut State Experiment Station, who was temporarily in 
the employ of the Porto Rico Station. A preliminary survey of 
the principal tobacco distriets of the island has been made by a 
tobacco specialist in the employ of the station, and a report on these 
investigations is being prepared. 

} Much attention is being giver to the propagation of citrus fruits, 
especially with a view of obtaining better stock for growing in the 
orchards of Porto Rico. A bulletin on the methods of production 
and marketing of oranges, with special reference to Porto Rico condi- 
tions, has recently been issued. A large number of tropical fruits have 
been brought together in a tropieal-fruit orchard. The tea, rubber, 
and cacao plantations are flourishing and are being extended. Among 
the tropical vegetables which enter into the variety tests are the 
yautia, taro, edible canna, arrowroot, cassava, yams, and sweet pota- 
toes, all of which have thus far done well. 

Experiments are being carried on with a number of fiber plants. 
Among these maguey and sisal have thus far given yery promising 
results. The station has thus far conducted no careful experiments 
with cotton, but the industry has been extended throughout the 
island to a considerable extent during the past year, and the sta- 
tion officers report that the results seem to indicate that it is possible 
to profitably produce a mediam grade of Sea Island cotton in 
Porto Rico. The special agent in charge of this station resigned 
during the year and has been succeeded by D. W. May, ‘formerly 
of the Kentucky Station. 

‘The Porto Rico Station has made good progress both in the pre- 
liminary work necessary to bring its farm and other equipment into 
shape for conducting experiments and in the inauguration of im- 
portant investigations, In the latter work first consideration has 
been given to some of the more urgent problems confronting the 
planters in Porto Rico, and at the same time attention has been 
given to the introduction of new erops and new 
local interest tuken in the work of the station, as i 
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appropriation of $2,700 and by the demand for its publications, is 
very encouraging. 
LINES OF WORK, 

The principal lines of work of the Porto Rico Station during the 
past year were as follows: Collection and variety tests of tropical 
vegetables and fruits; cultural and fertilizer tests with northern- 
grown crops to determine their adaptation, time of planting, ete.; 
experiments with fiber plants; investigations of injurious insects, 
and fungus and bacterial diseases of plants; selection of coffee; reju- 
venation of an old coffee plantation; tobacco investigations; soil sur- 
vey, and distribution of seeds for trial by farmers. 


INCOME, 


The income of the station during the past fiscal year was as follows: 


United States appropriation. $15, 000, 00 
Insular appropriation 2, 700, 00 
887. 70 


use = 18, 687, 70 
PUBLICATIONS. 


‘The fifth report on investigations in Porto Rieo, giving a detailed 


aceount of operations during the year 1904, has been prepared by the 
special agent in charge of the Porto Rico Experiment Station, and is 
given on page 383. The publications received from the station during 
the past fiscal year were Bulletin 3, on the soil survey from Arecibo 
to Ponce, P, R., and Cirewlar 1, on Sansevieria. 


RHODE ISLAND. 
Bhode Island Agricultural Experiment Station, Kingston. 
Department of Rhode Island College of Agriculture und Mechaule Arts, 


GOVERNING BOARD. 


Board of Managers; Chas, Dean Kimball (President), Providence; Jesse 
V. B. Watson (Vice-President), Wakefleld; C. 1. Coggeshall (Clerk), Bristol; 
Melville Bull (freasurer), Newport; ‘T. G. Mathewson, Bast Greenwich, 


STATION STARR. 


WE. J, Wheeler, Px. D., Director; Chem-  G. TW, Adams, B. 8. Assistant in Field 

ist. Experiments, 
FB. W, Card, M. 8., Horticulturist. Matthew Steel, M.S. Second Asxist- 
C, Curtice, D, V. 8. M. D., Biologist, ant Chemist. 

I Pe M. A. Blake, B. 8., Assistant Horticul- 

B. 1. Hartwell, Pu. D., Associate Chem- turist, 

dat, Nathaniel Helme, Afcteorologist. 
J. W. Kellogg, B. &, Assistant Chemist, TB, A. Hoitt, Stenographer, Accountant, 

Martha Vickery, Stenographer, Librarian, 
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GENERAL OUTLOOK. 


The Rhode Island Station has continued the lines of investigations 
mentioned in the previous report of this Office and developed some 
new work, including two new rotation experiments, experiments in 
the propagation of'the swamp blueberry, studies of the adaptability 
of alfalfa‘to Rhode Island conditions, and of the: effect of steriliza- 
tion on'therproductiveness of greenhouse soils,and some new poultry 
owork, The addition. of a new steam heating plant in the incubator 
_and brooding house and other improvements to.the poultry, plantyhave 
amade it possible to extend and improve the poultry investigations. 
Special attention is now being given to.a study of the temperatare 
and other conditions best suited to the rearing of winter brooder 
chicks. There have been a number of changes in the staff, including 
several promotions, resignations, and appointments in the department 
of chemistry. DB. L. Hartwell, formerly first assistant chemist, has 
been made associate chemist. The extension work of the college sup- 
ported by State funds has been continued and will'be extended to 
include the services of the lecturers at meetings of farmers. The 
inspection of fertilizers and feeding stuffs has been continued at State 
expense. 

‘The Rhode Island Station has in hand considerable work of 2 
scientific character, but is unable from lack of funds:to. maintain all 


‘that might ‘be desired in the way of a chemical control of field 
‘experiments or ‘to develop any considerable amount of new \work, 
however great: may be the demand for such development. 


‘LINES OF WORK. 


The principal lines of werk conducted at the Rhode Island Station 
during the past year were as follows: Chemistry—analytical work 
in connection with other experimental investigations; meteorology; 
soils: analysis and inspection of fertilizers and feeding stuffs; field 
and pot experiments—fertilizers, rotations v. continuous cropping, 
variety tests, experiments with grasses, comparative tests of inseeti- 
cides and fungicides; horticulture—rejuvenation of old orchards, 
manurial experiments with bush fruits, selection and breeding of 
fruits (raspberries and blackberries), and vegetables, orchard cover 
erops, artificial propagation of blackberries, study of forest condi- 
tions, combating insect pests, experiments in grafting; and ‘poultry 
experiments—diseases, brooding, incubation, ete. 

INCOSE, 
The income of the station during the past fiseal year was as follows: 


Enited States appropriation. _ $15, 000. 00 
»Farmn products ——--_-_________ . 
Miscellaneous, duchiling balance from previons year - 


Ci) A ie SS en a 
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A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 


“by this Department and ‘has been approved. 


PUBLICATIONS. 


“The publications of this station received during ithe past fiscal 
“year were Bulletins 93-99 and the Annual Report for 1903. Two 
of the bulletins are concerned with commercial fertilizers and two 
0 ap idema ‘The remaining subjects are cooperative experi 
NG dreary: agrees Tard \a,-9ik-yenr ootation iSavope, on 4 
further study of the influence of lime upon plant growth. The 
Annual Report includes-the following special articles: Blooming 
(period of fruits, clover, color of flowers, ote mala, weneetland nt 
a remedy against enemies of the squash, huckleberries, lex, spray. 
‘ing peach folinge, strawberry veatifinge, dlasibiaiey ot «peter ‘hs 
function of sodium and nitrate of soda, and a summary of meteoro- 
dogicl observations during the year. 


SOUTH CAROLINA. 
‘South Carolina Agricultural Experiment Station, Clemson College. 
Department of Clemson Agrictitural College. 
GOVERNING BOARD, 


‘Board of ‘Trustees: R. W. Slmpson (President), Pendleton; P. Tl. E. Sloan 
(Reervetary and Treasurer), ‘Clemson College; D. K. Norris, Caterehoe; M. L. 
Dawridson,* Greenville; KR. EB. Rowen, Briggs; B. RK. Tillman,* Prenton; J.B, 
Brailley, Troy: W. D. Evans, Cheraiw; 4. A. Sease, Prosperity; J. EB. Wanm- 
maker,* St. Matthews; A. 'T. Sinythe,* Charleston; G. Duncan Bellinger, Colus- 
bia; J..%, Tindal,* Felder; J. 1. Hardin, Chestor; WH. M. Stackhouse (Secretary 
Of Fertilizer Department), Clemson College. 


PU. Mell, MW. Pa. Dp. TL. D. Di. TH. N. Brackett, Pu. D., Assixtant 
“Fetlor. Chemixt. 
3.5. Newman, Vice-Direetar; Agriont- C, C. McDonnell, B. 8, Assistant 
turiat. Chenrist. 
M. B, Hardin, Chicf Chemist. D. EH. Heary, B. 8., Assistant Chemist. 
Hi. Metealf, M. A., Pu. D,, Botenist, F.C. Atkinson, M1. 8., Assistant Chemint. 
Bacteriologist, ©. C, Newman, Horticutturiat. 
1B. T. Robertson, BOS,, dexistewt Chem- C.'B.-Chambliss, M. 6., Batumoloyist. 
ist. ©. A. Kicin, V. M. D., Veterinarian. 
E. BShiver, PaG,, desistant Chonist, B. WH. Rawl, B. 8, Animal Huahand- 
U1. Benton, M.S. Assistant Agricati- mtn. 
turist, J, 8, Piekett, Station Noreman. 
» ION. Hook, Secretary. 





*Delegraph office, Clenson College; express and Treight aduress, Calhoun. 
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GENERAL OUTLOOK. 


The South Carolina Station has continued the lines of work noted 
in the last report of this Office and has developed considerable new 
work, especially in the coast region of the State. In the experiments 
with forage plants sorghum is proving one of the most valuable. 
The Newman bean, which has been grown as a soil renovator for a 
number of years, is now being investigated as a forage plant. 

Experiments are being carried on with soil and pure cultures for 
the inoculation of corn, clover, hairy vetch, cowpeas, alfalfa, and 
other leguminous plants. Cultural and fertilizer tests with varieties 
of wheat and oats have been begun. An attempt is being made to 
domestieate and develop the common maypop into a valuable edible 
fruit. Already by cultivation and selection the size of some of the 
fruits has been increased by 50 per cent, and a number of forms have 
been secured that are believed worthy of further trial. Another im- 
portant line of work recently taken up is that of rice culture. Studies 
are being made of the rice soils, fertilizers, methods of cultivation, 
diseases, and insects, the work being done through the cooperation of 
several departments of the station, as well as in cooperation with the 
Bureau of Plant Industry and the Bureau of Entomology of this 
Department. The department of botany at the station has been 
giving its entire time to the study of the blast or blight disease of 
rice, which threatens to devastate the Carolina rice fields. The 
botanist reports the probable determination of the cause of the 
disease, and believes that he has the key to its control by perfectly 
practical methods, Feeding experiments with cattle and breeding 
experiments with cattle and sheep have been inaugurated, and the 
parasites of these animals are being studied. Experiments on the 
use of spraying as a substitute for dipping cattle to remove ticks are 
heing carried on. 

The horticulturist has experimented with potatoes, celery, canta- 
loupes, and other truck crops, largely in cooperation with the Bureau 
of Plant Industry of this Department, and an attempt is also being 
made to grow truffle oaks. Cooperation with the Bureau of Plant 
Industry also includes work on two diversification farms, experi- 
ments with corn, spraying cucumbers and melons to prevent diseases, 
and the rice investigations mentioned above. 

A substation has been started at Charleston, which is conducted 
under the auspices of the station, | the La ease committee of the 


Department, and under the ermlediats supervi 

son. At this place experiments are being made ¥ Egyp 

teosinte, beggar weed, and other forage crops, broom corn, flax, to- 
bacco, oats, wheat, barley, and some other crops. The effort is being 
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made to determine which of these crops can be profitably used to 
diversify agricultural operations in the coast region of the State. 
Farmers’ institutes, under the direction of station officers, have been 
continued, The viee-director has tendered his resignation, to take 
effect at the end of the present fiscal year. The veterinarian has re- 
to accept a position as assistant chief of the Bureau of Agri- 
culture in the Philippines, and has been suceeeded by Dr. Louis A. 
Klein, who was at one time on the staff of the Towa State College 
The new agricultural building has been completed, and affords much 
better facilities for the different divisions of the agricultural de- 
partment, including also those of the station, Plans have been made 
for a new range of greenhouses, to cost $5,000, and for the improve- 
ment of the grounds under the direction of a landscape architect. 
The reorganization of the South Carolina Station begun last year 
has been continued, and the college and station farms and herds are 
now wholly separated and are under the charge of different foremen. 
Tmprovements of great importance have been completed during the 
year, and others are contemplated which will greatly enlarge the 
facilities for investigations. The officers of the station have shown 
great activity in attacking the problems which concern the Carolina 
farmer in all parts of the State, and are making an earnest effort to 
ee the latent possibilities in sections where the one-crop system 


LINES OF WORK. 


The principal lines of work conducted at the South Carolina Sta- 
tion during the past year were as follows: Chemistry—study of dif- 
ferent forage plants, plant food in soils; analysis and control of fer- 
tilizers; botany—liseases of rice; field experiments—domestication 
of native grasses and other forage crops, tests of crops for economic 
pork production, rotations, tests of sorghum and Kafir corn for hay, 
experiments with varieties of wheat and oats; horticulture; plant 
breeding—cotton, strawberries; feeding experiments—mainly with 
dairy cows and poultry; veterinary science—diseases of poultry, in- 
cculation for Texas fever; entomology—orchard inspection, methods 
of destroying insect pests of fruits and vegetables; and dairying. 


INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation. $15, 000, 00. 
3,815, 10 


. 18,815.10 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
~ by this Department and has been approved. 


H. Doe, 421, 58-3—11 
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PUBLICATIONS. 

The publications of this station received during the past fiseal year 

were Bulletins 81-87 and the Annual Report for 1903. . The subjects 

treated in the bulletins include practical experiments with the peach 

borer, the one-horse farm, commercial fertilizers, tobacco culture in 
South Carolina, and artificial incubation of chickens. 


SOUTH DAKOTA, 
South Dakota Agricultural Experiment Station, Brookings. 
Department of South Daketa Agricultural College. 
GOVERNING BOARD. 


State Board of Regents of Education: I. W. Goodner (President), Pierre ; 
F. A. Spafford, Flandreau; 1. D. Aldrich (Secretary), Bigstone; M. F. Greeley,* 
Gary; A. W. Burtt, Hwron; R. M. Slocum,* Herreid; BR. A. Larson (Sceretary 
and Accountant), Brookings. 


STATION STAPF. 


J. W. Wilson, M. 8, A. Director: Ani- 
mal Husbandman, 

B. C. Chilectt, M. S., Vice-Director; 
Agrieniturist. 

J. A. Shepard, B. 8, Chemist, 

W. A. Wheeler, M. S., Botanist, Ento- 
malogist. 

K, L. Moore, B, 8. D. Y. &, Veterina- 
rian, 

N. B. Hansen, M. 8., Horticulturist. 

A.B. Holm, B.S, Assistant tn Soils, 


A. E. Koch, Pr. G,, Assistant fa Chem- 
istry. 

F. A. Norton, Pu. G., Assistant Chemiat. 

R. WF. Kerr M, A. Librarian, Statiali- 
cian, 

R. A. Larson, Accountant, Secretery. 

Sylvester Balz, Superintendent of 
Highmore Substation. 

H, G. Skinner, B, &. A., Assistant Ani- 
mal Huxbandman. 

Willan West, Farm Foreman. 

Adolph Morlock, Gardener, Florist. 


A. H. Wheaton, Assistant in Dairying. 
‘ 'T. B. Kelly, Stenographer. 


OENERAL OUTLOOK. 


The South Dakota Ststion is conducting extensive breeding experi- 
ments to seeure fruits, cereals, forage crops, and live stock adapted 
to the climatic conditions of the State. The horticulturist is con- 
ducting numerous breeding and grafting experiments with a large 
number of hardy native and introduced fruits, among which may be 
mentioned the sand cherry, buffalo berry, peaches, apricots, apples, 
strawberries, gooseberries, and black currants, Thousands of seed~ 
lings are started, which are budded or grafted, and as soon as they 
come into bearing are subjected to a rigid selection and all of the 
undesirable individuals destroyed. In this way a number of excellent 
varieties haye been originated. In mueh the same way cereals and 
native forage plants are being bred and selected at the station, the 
tests being supplemented at the Highmore Substation. The work 
with cereals is conducted in cooperation with the Bureau of Plant 





SOUTH DAKOTA, 163 


Tndustry of this Department, which is also cooperating with the 
station on variety tests of vegetables and fiber investigations, Prom- 
inent among the cereal investigations are tests of macaroni wheats in 
comparison with bread wheats, and in this work the chemist is assist- 
ing. The latter has graded and milled the different varieties, deter- 
mining the percentage of bran, shorts, and flour for each. The 
separate products are then analyzed to determine the crude protein, 
and the flours are subjected to further tests, including the color test, 
the wet and dry gluten test, the sponge test, and the bakers’ test. 
The wheats have also been reduced to semolina, from which macaroni 
has been made. The process of elimination is practiced with the 
cereals as rigidly as with the fruits. 

The breeding experiments with live stock are of more recent origin. 
These inelude, among other experiments, the breeding of Shorthorn, 
Hereford, and Aberdeen Angus bulls to common dairy cows for the 
purpose of comparing the progeny as to feeding qualities under South 
Dakota conditions. In this connection 2 comparison of the feeding 
value of different grains will be made. Breeding experiments with 
swine have also been started, the purpose being to secure the pro- 
lifieness of the Yorkshires and the fattening qualities of the Poland 
Chinas by crossing. Feeding experiments with tankage, oil meal, 
and other concentrates have recently been inaugurated to determine 
the economy of using such feeds in finishing hogs for market. There 
are also some feeding experiments with sheep and steers and experi- 
ments on the formaldehyde vapor treatment of grain for the preven- 
tion of smut. The latter experiments have been quite successful and 
give pramise of superseding the wet treatment for smut. 

The new barn built during the past year with a State appropriation 
of $12,000 contains, in addition to the stables and storage lofts, a 
large class room for agronomy and farm machinery and a lurge room 
for stock judging. While intended primarily for the college, it will 
also furnish additional facilities for the station, especially in connec- 
tion with the feeding experiments with cattle. The botanist and 
entomologist, who was absent on leave last year, has severed his con- 
nection with the station and has been succeeded by W. A. Wheeler. 

The South Dakota Station is making steady progress in its work 
and is doing much to solve the problems of the farmers in that region. 
Its efforts to produce strains of farm crops and live stock adapted to 
the rigors of a northwestern winter and to the other climatic condi- 
tions of the State are of great importance, and are beg pursued 
along scientific lines. Many of these investigations require a long 
time for completion, but they are fundamental, and the establishment 
of one new variety of fruit or grain or forage crop fully adapted to 
the region will more than offset the expense of the station to the Com- 
monwealth. 
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LINES OF WORK. 


The principal lines of work conducted at the South Dakota Station 
during the past year were as follows: Physics and chemistry of soils; 
field experiments—rotations; plant breeding—selection and adapta- 
tion, including native and introduced fruits, cereals, and forage crops; 
diseases of plants and animals: animal husbandry—feeding and 
breeding experiments; entomology; and irrigation. 


INCOME. 


The income of the station during the past fiseal year was as follows: 


United States appropriation . — $15, 000, 00 
State appropriation — 1,500, 00 
— 1,786.12 


PACE a cease sininee Ate retin eel aaa 18, 236, 12 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications received from this station during the past fiseal 
year were Bulletins 79-82 and the Annual Reports for 1902 and 1903. 
‘The following are the subjects of the bulletins: Crop rotation for 
South Dakota ; lamb feeding; macaroni wheat, its milling and chem- 
ical characteristics; pasture and forage plants, feeding dairy cows, 
flies, the artesian waters of South Dakota, some destructive insects, 
and elements of prairie horticulture. The Annual Reports contain 
financial statements and brief accounts of the work in the different 
departments of the station. 


TENNESSEE. 
Tennessee Agricultural Experiment Station, Knoaville, 
Department of the University of Tennessee. 
GOVERNING DOARD. 


Board of Trustees: Brown Ayres (President), Knorritic; James Maynard, 
(Preasurer), Knorville; William Rule (Seeretary), Knoxville; the Governor; 
Secretary of State; Superintendent of Public Instruction; H. G. Kyle, Regera- 
ville; J. M. Boyd, Knowville; J. W. Caldwell,? Knoxvilie; Chalmers Denderick, 
Knocville; $B. Uuttrell, Knowville; Samuel McKinney, Anocville; Wu tl. 
McClung, Knogville; James Park, Knowville; ©. T. Sanford, Knowvitie; ¥. A. R. 
Scott, Kiorville; O, P. Temple," Knoxville; Moses White, Knorville; Xenophon 
Wheeler, Chattanooga; J. B. Frazier, Nashville; Warris Brown,* Gallatin; 
T, KR. Myers, Shelbyville; J. B, Killebrew,* Nashville; T. FB. P, Allison,* Nagh- 
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ville; Z W. wing, Pulaski; 8, F. Thomas, Brownsville; T. BE, Harwood,* 
Trenton; M. B. Trezevant, Memphis; J. M. Greer, Memphis; W, B. Lockett, 
Kunorville; W. W. Ogilvie, Nashville; James D, Porter, Nashville; W. C. Tatom, 
Nashville; John L, Rhea, Knowville, 

STATION STAFF. 


H. A. Morgan, B. 8. A., Director; TL. A. Judkins, Meteorologist. ~ 
Agricutturist, F. 1, Broome, Librarian, 

©. A. Keffer, M.S. A., Horticulturist, 8. BE. Barnes, M. 8. A., Dairgman. 
Forester. W. H. Brown, B. 8. Assistant Chemist, 

G. A. Mooers, B. &., Ghenvist. M. Jacob, V. M. D., ¥eterinarian. 

§.M. Bain, A. B., Botanist. Bthel Reese, Stenographer, 


GENERAL OUTLOOR. 


During the past year the Tennessce Station has closed studies on 
training and pruning fruit trees, increasing the yield of corn, replac- 
ing grain with alfalfa in a ration for dairy cows, and crops for the 
silo. Important results have also been secured from experiments in 
feeding beef and dairy cattle and swine; rotation experiments; 
improvement of cereals, especially wheat and corn; and tests of 
cereals and forage plants to ascertain their value for hay, grain, 
fodder or silage. The work with cereals and forage plants (Pl, V, 
fig. 2) is conducted largely in cooperation with the Bureau of Plant 
Industry of this Department. ‘The botaffist of the station is giving 
half of his time to the management of the experiments with cotton 
which the Bureau of Plant Industry is conducting in Teunessee and 
Arkansas. The chemist has charge of the fertilizer inspection which 
has recently been turned over to the station and has made some study 
of the fertilizer requirements of typical Tennessee soils, The hor- 
tieulturist is giving special attention to fertilizer experiments on 
strawberries, tomatoes, melons, and other truck crops. Farmers’ 
institutes were held during the year in nearly every county in the 
State, and at the close of the year the East Tennessee Farmers’ Con- 
yention was in session for three days at the university. 

The work of this station has been greatly retarded by the resigna- 
tion of a number of the officers of the station, including the director, 
assistant agriculturist, and plat expert, who have accepted similar 
positions at the Virginia Station, and the meteorologist, who has 
gone into private business. The president of the university has also 
been changed during the year, In spite of these important changes 
and the consequent crippled condition of the station, an earnest effort 
is being made to continue most of the important lines of work carried 
on in previous years until a reorganization can be effected. 


LINES OF WORK. 


The principal lines of work conducted at the Tennessee Station 
during the past year were as follows: Chemistry—pot and other 
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experiments with soils, digestion experiments, analytical work; 
inspection of fertilizers; field experiments—selection of cereals and 
experiments with forage crops for soiling and silage, 
methods of cultivation, green manuring; tests of meadow grasses, 
grazing experiments, etc.; horticulture—cultural, fertilizer, and 
grafting experiments with orchard and small fruits and vegetables; 
seeds; weeds; diseases of plants; feeding experiments—beef and 
dairy cattle and hogs; entomology: and dairying. 
INCOME. 
The income of the station during the past fiseal year was as follows: 
United States appropriation. =~ $15, 000,00 
Co 520.00 
“Farm products 4,999, 78 
4.18 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules ——, 
by this Department and has been approved. 


TUBLICATIONS. 
The publications of this station received during the past fiscal year 


were Bulletins Vol. XVI, Nos. 1-1, Vol. XVIT, Nos. 1 and 2, and the 
Annual Report for 1903, The subjects of the bulletins were fer- 
tilizer experiments; San José scale; corn, wheat, and soy-bean meal 
with skim milk for pork production; influence of climate and soil on 
the composition and milling qualities of winter wheat; crops for the 
silo, and increasing the yield of corn. 


TEXAS. 
Toxas Agricultural Exporiment Station, Oodlege Station. 
Department of the State Agricultural and Mechanical Colloge of Texas, 
‘COVERNING BOARD. 


Bonrd of Directors: M. Sansom (Presfdent), Fort Wortk; FP. A. Reichardt, 
Houston ; George T. Jester, Corsicana; W. J, Clay, Austin; A, J. Brown, Dallas; 
K. K. Legett, Abilene; A, Haidosek, La Grange; L. D. Amsler, Hempstead. 


STATION STAFF. 


John A. Craig, B. 8, A., Direetor. G. 8, Fraps, Pr, D,, Assistant Chemist. 
Ti. fi. Harrington, M. &., Chemtst, FP. f, Marshall, B.S, Animal THua- 
M. Francis, D. V. M., Veterirerian. berndman ; Deirymen. 
E. J. Kyle, M. 8. A., Horticulturist. f. L. Bennett, M. 8., Cotton Specialist, 
&. GC. Green, B. §, Assistant Horticul’ J. K. Robertson, Superintendent of 
turist. State Station (Beeville). 
F, 8. Johnston, B. 8, Agricaltwrist, W. 8. Hotchkiss, Superintendent of 
0. M. Ball, Pa. D., Botanist; Mycoto- State Station (Troupe). 
gist. 
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GENERAL OUTLOOK. 


The past year has to a large extent been one of reorganization un- 
der the new director, As a result there has been a more or less un- 
settled condition with reference to station work, although the more 
important lines have in the main been continued, and in some cases 
developed. These include, as heretofore, field experiments in horti- 
eulture and general agricutture, investigations with reference to ani- 
mal diseases and their prevention, feeding experiments with cattle 
and swine, and experiments at the substations—mainly with fruits, 
vegetables, and forage plants. In addition to the work with cattle 
noted in the last report of this Office there have been feeding experi- 
ments with swine, to compare green feeds alone with green feeds and 
concentrates, and in feeding swine the by-products of the dairy. 
Feeding experiments with sheep and possibly with horses are to be 
undertaken. The work in this department has been greatly facili- 
‘tated by the willingness of stock raisers to loan animals to the station 
for the purposes of experiment. The station continues to give much 
attention to the study of the nature, cause, spread, and prevention of 
different animal diseases common in Texas, including especially Texas 
fever and blind staggers, 

The work with field crops, vegetables, and fruits includes variety 
tests, experiments with fertilizers, and methods of culture to conserve 
moisture and improve tilth. Much of this work is done at the Bee- 
ville and Troupe substations, the former giving more attention to 
vegetable growing with supplemental irrigation, and the latter to 
fruit growing, These substations are supported by State funds and 
are now in charge of efficient local superintendents. Their work has 
heen so popular that there is a strong demand for the establishment 
of other substations, and the director is disposed to favor nt least one 
more (for feeding experiments, near Fort Worth), provided liberal 
appropriations are made for its equipment and maintenance. 

The cooperative investigations of the station are now extensive and 
include cooperation with farmers in growing vegetables, especially 
potatoes, and with this Department as follows: A soil survey with 
the Bureau of Soils; investigation of insects injurious to cotton, ex- _ 
elusive of the Mexican cotton-boll weeyil and the bollworm, in coop- 
eration with the Bureau of Entomology, and experiments with cereals 
and truck crops, conducting 16 diversification farms, breeding cotton, 
and the extension of cotton culture in Texas in cooperation with the 
Bureau of Plant Industry. The extensive work with cotton is in 
charge of R. L. Bennett, formerly director of farmers’ institutes. 
‘The latter are well supported and are now in charge of J. W. Carson, 
formerly farm superintendent. The consulting entomologist re- 
signed during the year to accept a position in the New Hampshire 
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A notable improvement during the year in the plan of operations 
at the Texas Station has been the grouping of the field experiments 
in general agriculture and the work with live stock on a portion of 
the farm which it is proposed to devote permanently to these pur- 
poses. Tere permanent plats have been laid out and the special 
cotton experiments established. It is hoped in time to put up a barn 
and such other buildings as are needed for experimental work. The 
work in horticulture and with dairy cows and swine will be con- 
tinued for the present on the old part of the farm, The farm build- 
ings and their surroundings have been rearranged and improved, 
and a dairy bern has been completed at a cost of about $8,000. A 
notable development in all of the field work at the station is the 
increased attention given to fertilizers in response to a rapid growth 
of the use of fertilizers in the State. The station is better organized 
now for efficient work than it has been for some time, and in view of 
the greatly increased demands made upon it to extend its work along 
different lines it could profitably use much larger funds than it has at 
its command. 

LINES OF WORK. 


The principal lines of work conducted at the Texas Station dur- 
ing the past year were as follows: Chemistry—nitrification, study of 
feeding stuffs; soils; field experiments—forage crops, variety tests, 
fertilizer and cultural experiments with corn and cotton; horticul- 
ture—variety, cultural, and fertilizer experiments with truck crops 
and fruits; feeding experiments; diseases of animals, and irrigation. 


INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation .---_____ ---- $15,000. 00 
State appropriation for substations. 

Farm produets___ 

Miscellaneous ——— 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS, 


The publications of this station received during the past fiscal year 
were Bulletins 67-71 and the Annual Report: for 1902. The sub- 
jects treated in the bulletins are commercial fertilizers and commer- 
cial poisonous insecticides, the man ifacture of cane sirup, cabbage, 
the composition of Texas cotton-seed meal, and Irish potatoes at 
Troupe. 
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UTAH. 


Agricultural Experiment Station, Logan, 
Department of the Agricultural College of Utah, 
GOVERSING BOARD. 


Board of Trustees: W. S. McCornick (President), Salt Lake City; J. A, 
Bexell (Secretary), Logan; 1. D, Farrell (Assistant Secretary), Logan; Allan 
M. Fieming (Treasurer), Logan; Mrs, Emily S. Richards, Salt Lake City; 
John A. McAlister, Logan; L, Tansen,* Logan; Mrs. R. N. Bagley, Ogden; 
Geo, C, Whitmore,* Nephi; E.R. Owen,* Wellsville. 

STATION STAFF, 
Jolin A. Widtsoe, 


Pu. D., Director; Robert Stewart, B. S., Assistant Chem. 


Chemist, 
Lewis A. Merrill, B. S., Agronomist. 
R. & Northrop, B. S., Hortioutturist. 
EB. D. Ball, M. 8, Biologist. 
R. W. Clark, B. Aor, Animal Industry. 
W. W. McLaughlin, B, 8. Irrigation 
Engineer. 
P, A, Yoder, Pu. D., Associate Chemist. 
Joln A. Crockett, Assistant Dairyman. 


ist, 

Win, Jardine, B. 8. 4. Assistant Agron: 
omit. 

J. B, Greaves, B, 8., Assistant Chemist, 

J.B. Nelson, Farm Foreman. 

John Hopkins, Foreman of Poultry De- 
partment. 

Henry W. Crockett, Foreman of Horti- 
cultural Grounds. 


Wm. Hodges, Foreman of Animal Industry. 
GENERAL OUTLOOK. 


The investigations of the Utah Station are concerned mainly with 
the correct use of water for different crops. Closely allied with the 
irrigation investigations are those for the reclamation of alkali soils 
and the work in dry farming The arid farms provided for by the 
State legislature have been in operation one year, with most gratify- 
ing results. Tt seems at the present time as if it will be possible by 
the use of rational methods of culture to grow crops profitably on 
millions of acres of land in Utah which has always been looked upon 
as hopelessly barren, One important piece of work in this connec- 
tion is the development by the station of winter varieties of macaroni 
wheat suitable to dry farming. The alkali reclamation work is con- 
ducted in cooperation with the Bureau of Soils of this Department, 
and the irrigation investigations in cooperation with this Office, The 
station is also cooperating with the Bureau of Plant Industry in 
sugar-beet investigations and experiments with various truck crops, 
and with the Bureau of Chemistry on the effect of environment on 
the chemical composition of sugar beets. 

Tn the department of animal husbandry attention has been given 
mainly to the best use of alfalfa and sugar-factory by-products in 
the development of the dairy and swine industries. The poultry de- 
partment is emphasizing its breeding experiments, leading, it is 
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hoped, to the establishment of poultry strains with high egg-laying 
qualities. This department is also giving considerable attention to 
the question of artificial incubation. ‘The high elevation of this dis- 
trict, with its dry climate, introduces difficulties in artificial incuba- 
tion unknown to eastern breeders. The work in horticulture has 
suffered greatly during the past few years from the frequent changes 
in the management of that department. However, this work has 
been so systematized now that the recent change will not seriously 
interrupt the work, The entomological work of the past year has 
been concerned mainly with investigations on the codling moth and 
grasshoppers. 

Farmers’ institute work has been continued under the control of 
the director, the station men participating in it to a considerable 
extent. This work is now better systematized than formerly and is 
better appreciated by the people of the State. During the past 
year the poultry plant has been greatly improved by the erection 
of a new poultry building costing $3,500 (Pl. VI, fig. 1). The 
station has also erected a new piggery and installed an experimental 
mill for testing the milling qualities of grains grown under different 
systems of irrigation. For the purpose of extending the irrigation 
studies another small farm of about 4 acres has been completely 
equipped with weirs, flumes, and other devices necessary to control 
the amount of water applied. A centrifugal soil elutriator has been 
devised and constructed at the statien which possesses a number of 
advantages over older forms of this apparatus. The horticulturist 
of the station has resigned recently to accept a similar position at 
the Maryland College and Station, and has been succeeded by R. 8. 
Northrop, of the Cornell Station. 

‘The systematizing of the station investigations at Logan and the 
better facilities afforded by new buildings, additional land for investi- 
gations, and State appropriations for publications and special inves- 
tigations have enabled the Utah Station to make very substantial 
progress. That it is better appreciated by the people and is meeting 
their approval is shown by increased correspondence, more frequent 
requests for bulletins, more numerous notices in the newspapers of 
the State, and the greater willingness of the State legislature to pro- 
vide for its needs. A movement is now on foot to bring the southern 
Utah experiment farm under the direction of this station, which will 
be an advantage in better systematizing and ear aten the diffe 


progress of Pasprrm in the State, ‘and per i 
with the present appreciative attitude of the peopl 
be provided in the near future. 
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Fig, 1.—New Pouttry House at UTAH STATION, 














Fig. 2.—CoLony Houses USED IN POULTRY EXPERIMENTS AT WEST VIRGINIA STATION. 
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LINES OF WORK, 


The principal lines of work conducted at the Utah Station during 
the past year were as follows: Chemistry—soils, feeding stuffs; alkali 
soil investigations—reclamation of alkali soils; meteorology; field 
experiments—rotations, testing varieties of cereals, sugar beets, and 
garden vegetables, arid farming; horticulture; diseases of plants; 
cattle and sheep breeding; feeding experiments—eattle, sheep, horses; 
dairying; poultry experiments; entomology; irrigation—seepage in- 
vestigations, water requirements of plants and soils. 


INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation. --------------- $15, 000. 00 
Farm products, including balance 488, 59 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PURLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 78-87 and the Annual Report for 1902, the latter con- 
taining a list of all the bulletins issued by the station since its organi- 
zation. The subjects of the bulletins are as follows: Experiments in 
fattening lambs, process butter—a dairy fraud, irrigation investiga- 
tions in 1901, poison in water from a gold and silver mill, feeding 
beet pulp to steers and sheep, pruning of tree and bush fruits; the 
grain smuts, pear blight, the right way to irrigate, and the codling 
moth. — 

VERMONT. 


Vermont Agricultural Experiment Station, Burlington. 
Department of University of Vermont and State Agricultural College, 
COVERNING BOARD, 


Board of Trustees: M. H. Buckham * (President), Burlington; Governor J. G, 
McCullough (ex officio), Bennington; G. G. Benedict (Secretory). Burlington ; 
E. Il. Powell (Treaxwrer), 166 Coliepe street, Burlington; H. H. Powers, Morrix- 
ville; J. UW. Converse, Philadelphia, Pe.; Elias Lyman, Burlington; Robert 
Roberts, Burlington; W.S. Webb, Shelburne; D. P. Kingsley, New York Ctty; 
B, F, Fifield, Montpelier; N. W, Fisk, Isle La Motte: Redfield Proctor, Proctor; 
EB. J. Ormsbee* Brendon; W. P, Dillingham, Montpelier; G. T. Chaffee, Rut- 
land; H. C. Cleveland, Coventry; G. 8. Fassett," Brosburg; Cassius Peck,* 
Burlington; C. A. Catlin, Providence, R. 1. 
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STATION STAFF, 


J. L. Wills, D. Se, Director, C. H, Jones, B.S., Chemist. 
G, H. Perkins, Pa, D,, Entomologist, W. d. Morse, M. S., Assistant Botanist. 
1. It. Jones, Pu. B., Botanist. YY. M. Hollister, B. 8., Assistant Cheme 
Wiliam Stuart, M, 8., Horticulturist, ist. 
TP. A. Rich, V. 8. M.D, Veterinarian,  €. L, Stygles, Dairyman, 
Cassius Peck, Farm Superintendent. Mary A. Benson, Stenographer. 

E. H. Powell, Treasurer, 


OGPNERAL OUTLOOK, 


During the past fiscal year the Vermont Station has completed a 
notable investigation on the flow of maple sap, which has covered 
several seasons, and is the most comprehensive investigation of its 
Kind which has been made. This work has been reported in both a 
technical bulletin and a popular bulletin, The station has also per- 
fected a simple test for the adulteration of maple sugar with cane 
sugar, and will continue some other investigations along this line. 
Varieties of potatoes are being tested for resistance to seab on soils 
which are infeeted, and Mexican potatoes are being crossed with the 
Trish potato to secure resistance to blight and to the potato bug: the 
latter will not trouble the Mexican potato. The work of the botanist 
is also largely with potatoes in testing different methods of controlling 
the blight and the rot, He is also working on the soft rots of a 
number of vegetables in cooperation with the New York State 
Station. Cooperation with the Bureau of Plant Industry of this 
Department on drug plants and on grass and forage plants and seeds 
offered for sale in Vermont has been continued, and investigations 
with truck crops and on the influence of origin of red-clover seed on 
the yield of crop have been taken up. A soil survey in cooperation 
with the Bureau of Soils has also been started. 

Members of the station staff have aided considerably in farmers’ 
institute work during the year. A new hennery, which will be avail- 
able for investigations when funds for this purpose have been pro- 
vided, has been erected on the farm. The legislature of the State 
has recently appropriated $60,000 for a new agricultural building, 
which will greatly improve the facilities of the station and the 
college of agriculture. This is an encouraging indication that 
the people of the State appreciate the work of the station. It 
is hoped that funds will also be provided soon for the purpose of 
extending the investigations along lines which are now undeveloped 
for lack of means. 

LINES OF WORK. 

The principal lines of work conducted at the Vermont Station dur- 
ing the past year were as follows: Chemistry—composition of pota- 
toes, artichokes, ete., methods of analysis; anal r 
fertilizers and Powis stuffs; inspection of creamery glassware; field 
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experiments; botany—grasses and other forage crops, destruction of 
weeds, etc.; hortienlture—propagation, pollenization, and hybridi- 
zation of plums; diseases of plants; feeding experiments, and dairy- 
ing. ‘ 
a INCOME. 
The income of the station during the past fiscal year was as follows: 
United States appropriation. — $15,000. 00 
State approprintion— — 1,468.03 
Sn 2,548.47 


Total__.—. -— 19,016, 50 
A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed. 
by this Department and has been approved. 
PUBLICATIONS, 


The publications of this station received during the past fiscal 
year were Bulletins 100-107 and the Annual Report for 1903. Bul- 
letins 101 and 104 ere on commercial feeding stuffs, Bulletin 107 on 
commercial fertilizers, and the others on paying for separated cream 
at the creamery, the measurements of saw logs, maple-sap flow, and 
an abstract. of the Sixteenth Annual Report. 


VIRGINIA, 


VIRGINIA. 

Virginia Agricultural Experiment Station, Blacksburg.* 
Department of Virginia Agricultural and Mechanical Colleze and Polytechnic 
Institute, 

GOVERNING BOARD. 


Board of Visitors: J. W. Southall (Superintendent of Public Instruction), 
Rickmond; J. T. Brown,* Brierfield; D. M. Cloyd,* Dublin; J, B. Watkins,* 
Hailsboro; B. B, Brockenbrough, 7appohannack; J. F. Ryan, Arcola; W. B. 
Robertson," I’lasterco; J. & Musgrave, Pinopolis; J. ©. Carrington, Charlotte. 


STATION STAPF. 


ALM. Soule, B. 8. A., Director, 

R. J. Davidson, M. A. Chemist. 

Hi. L, Price, M. 8, Horticulturist. 

Win. D. Saunders, Dairy Husbandman. 

Meade Ferguson, Pu. D., Bactertolo- 
gist. 

Jolm Spencer, V. 8, Veterinarian, 

J.B. Fain, B. S., Agronomist, 

Walter B. Ellett, Pa. D. Assistant 
Chemist. 

Wm. A. 1. Moncure, M. S&S, Assistant 
Myvologist. 

P.O. Vanatter, Field Brperimonts. 


Arthur TP, Spencer, Assistant Animal 
Husbandman. - 

E. A, Smyth, M, A, Consulting Biolo- 
pist. 

D. O. Nourse, B. 8., Consulting Agrono- 
mist. 

Thos. L. Watson, Pu. D., Consulting 
Geologist. 

©. L Wade, Treasurer. 

Mary G. Lacy, Librarian. 

Mary K. Simpeon, Stenographer. 

Clement EB. Craig, Foremon of Field 
Eepcrimenta, 





*® Express and fretght address, Christiansburg Depot, 
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GENERAL OUTLOOK, 


The Virginia Station is undergoing reorganization on a basis 
which should insure greater development and efficiency. The growth 
of the college with which the station is connected has been so rapid 
that it has been found necessary to organize it into several coordinate 
departments, with a dean in charge of each, A. M. Soule, formerly 
director of the Tennessee Station, has been chosen dean of the depart- 
ment of agriculture and director of the experiment station. The staff 
of the station has also been greatly strengthened by the appointment 
of a dairy husbandman, an agronomist, a field experimenter, an assist- 
ant animal husbandman, a consulting geologist, and a foreman of field 
experiments. Extensive investigations, which will require a period 
of at least ten years for their completion, have been mapped ont. 
These include rotation experiments, selection and improvement of 
cereals, tests of legumes and other forage plants, a comprehensive 
geological and chemical survey of the soils of the State, and extensive 
investigations in animal husbandry, one of the topics of special 
importance in this connection being the economic production of 
export cattle. While much new work is being developed, it is planned 
to continue and strengthen all of the more important lines of work 
which haye been in progress in previons years, including the investi- 
gations relating to the production of vinegar. the study of fermenta- 
tion, canning of fruit, soil bacteriology, entomology, ete. 

For the work in animal husbandry a large barn will be erected, 
the plans of which have now been completed. The Jast legisla- 
ture of the State gave the college and station an appropriation of 
$165,000 for building purposes. Out of this it is planned to con- 
struct a handsome agricultural building, which will furnish better 
facilities for both the college and the station. W. B. Alwood, who 
has long been identified with the stetion and has conducted exten- 
sive cider investigations in cooperation with the Bureau of Chemistry 
of this Department, resigned during the year, 

With its staff organized on broad and thorough!y up-to-date 
lines and with additional funds and other facilities for investiga- 
tion, the Virginia Station is now in a better position than ever 
before to conduct investigations having as their basis the improve- 
ment of soils and other agricultural conditions in the State, and 
the promotion of stock growing, which is essential to any consider- 
able improvement in the condition of Virginia farms, 


LINES OF WORK. 


The principal lines of work conducted at the Virginia Station 
during the past year were as follows: Chemistry; geology; field 
experiments—study of forage plants, corn and other crops, tillage 
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and manurial experiments, rotations; analysis of foods; inspection 
of orchards; horticulture; bacteriology—of milk and soils, eritical 
study of nitrifying and denitrifying bacteria; feeding experiments— 
feeding steers, study of corn stover, wheat straw, cotton-seed hulls, 
etc., as substitutes for hay; veterinary science; entomology; cider 
aud vinegar making; biology; and study of ferments. 


INCOME. _ 


The ineome of the station during the past fiscal year was as follows: 


United States appropriation. 
State appropriation.-.... 


A report of the receipts and expenditures for the Tnited States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS, 


The publications of this station received during the past fiscal 
year were Bulletins 133-142 and 144-147. Bulletins 123-142 belong 
to the series of orchard studies, including a second report on the 
eherry orchard, spraying the plum orchard, notes on varieties of 
domestic plums, on the occurrence and treatment of fre blight in 
the pear orchard, an investigation into the’character of cider apples 
in Europe and comparisons with American fruit, a consideration of 
the commercial handling of cider fruit—grinding and expressing 
the must, 2 consideration of the principles and technique. involved 
in the fermentation and final finishing of ciders, the chemical compo- 
sition of ciders, some observations on crown gall of apple trees, the 
lime-sulphur wash for the San José scale, and the bitter rot of 
apples. The other bulletins were on stock and poultry powders or 
condimental foods, forage plants, some notes on canning fruits and 
vegetables, bush fruits—second report. 


WASHINGTON. 
Washington Agricultural Experiment Station, Pullman. 
Department of Washington Agricultura) College and School of Science. 
GOVERNING BOARD, 
Board of Tegenta: I. J. Barnard (Picxident), Seattle; R. ©. MeCroskey * 


{Vico-President), Garfield; J. P. Sharp? Bilensburg; U. L. Ettinger (Treas 
vrer), Colfax; UH. D. Crow,* Spokene; B. A. Bryan (Seeretary, ex officio), 
Pullman, 
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STATION STABE. 


B.A. Rryan, M. A. LIL. D.. Director, George Severance, B. 8., Aesivtant Ag- 
E. ©. Etiott, M. &., Agricutturist. riculturist. 
I. Kent Beattie, B.S, M. A. deting Kk. W. Thatcher, B.S. M. A. Chemist, 

Botanist. M, Rosenberger, D. V. M., Assistant 
Hilton Fulmer, M. A., Chemist for State Veterinarian. 

Wark. A. . Melander, M. 8, Assistant En- 
Sofus B. Nelson, D. V, M., Veterina- toimologint. 

rion. © W. I. Lawrence, M. 5. Assistant Bot- 
HS. Davis, Pu. B., Assistant Zoologist. anist, Hntomotogist. 

O. 1. Waller, Pr. M., Irrigation Engineer, 


GENERAL OUTLOOK, 


During the past fiseal year no material changes have been made in 
the work of the Washington Station. The work in agronomy now 
includes a large number of breeding experiments with cereals in coop- 
eration with the Bureau of Plant Industry of this Department, Tests 
are also being made of clover and alfalfa from different sources, and 
a dry-land alfalfa has been found which yielded over 4 tons per acre 
at the station. The veterinarian in connection with his investigations 
on poisonous plants has discovered a bacterium to which he attributes 
the supposed poisoning of sheep. He has isolated the bacterium and 
with it killed rabbits in which the characteristic lesions were formed. 
The horticulturist has been grafting tomatoes on different. tomato 
stocks and on potatoes, testing the keeping qualities of fruit from 
different sources, carrying on pollination experiments, and studying 
the viability of pollen in different varieties of apples. In the study 
of plant diseases special attention has been given to a new tomato 
blight which prevails in all the warm valleys, and to devising an 
effective and efficient treatment for smut on wheat. An organism 
which is supposed to be the cause of crown gall has been discovered. 

The chemist is giving attention especially to studies of grasses and 
forage plants and of hay from different sources. Hay grown on the 
eastern side of the State brings a higher price than that grown on 
the western side, and an effort is being made to discover the cause. 
He has found in connection with investigations on the effect of feed- 
ing cotton-seed meal to pigs on the quality of lard produced that such 
lard gives the characteristic cotton-seed oil reaction. Irrigation in- 
vestigations in cooperation with this Office have been continued. 

The station has made some progress during the year in differen- 
tiating college and station work on the farm, It is also doing more 
and better work than formerly, but is in need of a more effective 
organization and of larger funds for the general expenses of investi- 
gation. 

LINES OF WORK. 

The principal lines of work conducted at the Washington Station 

during the past year were as follows: Chermistry—methods of analy- 
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sis, chemical studies of hay, forage crops for silage, fertilizers, foods, 
and dairy products; botany—study of crown gall, black spot, canker, 
tomato blight, pear blight, grain smuts; bacteriology; soils—sub- 
soiling and soil treatment; field experiments—tests of grasses for 
pasture, varieties of oats, barley, emmer, spelt, and einkorn, rota~ 
tions, time of seeding, sugar beets; horticulture—cover erops and fer- 
tilizers for orchards, spraying for apple scab, protection from frost, 
varieties of fruits and vegetables, selection of nursery stock; plant 
breeding—cereals, clover, alfalfa, and vetches; diseases of plants; 
feeding and breeding experiments—cuattle, swine, and sheep; veteri- 
nary science—control of the squirrel pest, poisonous effect of cortain 
plants on sheep, influence of feeding fungi to horses, glanders, tuber- 
culosis of cattle, heaves, study of influence of animal fat as a conserver 
of heat; entomology—study of the codling moth in cooperation with 
other northwestern stations, insects affecting cereals, San José scale 
and remedies for the same, parasitic diseases of crickets; dairying; 
and irrigation. 
INCOME, 
‘The income of the station during the past fiseal year was as follows: 


United States appropriation. 
Farm products, including balance from previous year. 


‘Total ___ 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules preseribed 
by this Department and has been approved. 


PUBLICATIONS. 


The publications of this station received during the past fiscal year 
were Bulletins 54-60 and the Annual Report for 1902. The subjects 
‘treated in the bulletins were as follows: The formalin treatment for 
wheat and oat smut, Washington soils, spraying for the San José 
seale with modifications of the sulphur-salt-lime wash, a home vege- 
table garden in the Palouse country, experiments in feeding swine, 
root diseases of fruit and other trees caused by toadstools, and a report 
on the range conditions of central Washington. 


WEST VIRGINIA. 
West Virginia Agricultural Exporiment Station, Morgantown. 
Department of West Virginia University, 

z, GOVERNING WOAKD, 

Board of Regents: E. M. Grant, Morgenfown; C. E, Haworth, Huntington; 
L. J, Williams, Lewisturg; ©. M. Babb, Falls; J. KR. Trotter, (President), Buck- 
hannon;: D, C. Gallaher, Charleston; J. B. Pinley, Parkersburg; 8. H. Bowman, 
PhiMipi. 

H. Doe. 421, 58S-3-——12 
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STATION STAFY, 

7. H. Stewart, M. A, LL. D., Director; Horace Atwood, M. & Ack, Assistant 
Agricul urist. Agriculturist. 

B. Hi. Hite, M. &., Chemist. T. C. Jolinson, A. M., Assistant Harti- 

J. L. Sheldon, Pa. D., Bacterivlogiat. enlturist, 

Pheodore Tmbach, Assistant Hortiont- W.M. Watson, Stenographer. 
turiat, M. A. Stewart, Librarian. 

W. E Rumsey, B.S. Aan, Assixtant W. J. White, Auditor, Clerk, 
Eatomotogiat, A. RB. Whitehill, Pu. D. Treasurer. 

C. PD. Howard, B.S. Associate Chem- A. L. Post, A. M., Assistant Bacteriolo- 
Ast. § 

F. B. Kunst, Assistant Chemist. er a ., Assistant Chemist, 


GENERAL OUTLOOK. 


The West Virginia Station has made substantial progress during 
the past fiseal year in developing its investigations along agricul- 
tural, chemical, and pathological lines. The agricultural depart- 
ment continues to give prominence to its poultry investigations. Tt 
has made an exhaustive study of the production of fertile eggs and 
of their artificial incubation, and is now studying means of rearing 
chicks successfully, giving attention to breeds, heating devices, exer- 
cise, air space, and the management and construction of brooder 
houses. Fora number of years small movable colony houses for lay- 
ing hens have been in successful use, and more recently these have beea 
adapted to the rearing of very young chickens by the installation of 
cheap heating devices (Pl. VI, fig. 2). From the standpoint of health 
and economy this method has yielded excellent results. The depart- 
ment of agriculture is also conducting field and plat experiments, the 
latter consisting largely of fertilizer and inoculation experiments with 
leguminous plants. The work with legumes is conducted in coopera- 
tion with the Bureau of Plant Industry of this Department. A 
briek silo has recently been completed and filled, to be used in connec- 
tion with feeding work. ~ 

‘The chemist is continuing his investigations on the possibility of 
preserving fruit juices, fraits, and other substances by subjecting them 
to high pressure. The possibility of thus preserving such substances 
has been quite clearly demonstrated and a wide and interesting field 
of purely scientific investigation has been opened up. Whether 
practical application can be made of the prin 
experiments remains to be demonstrated. An in 
made to discover a process for the fixation of herie nitrogen, 
in connection with which a number of pieces of 1 apparatus 
have been devised, The department of chemistry aing its 
study of insecticides and fungicides, and has begun an examination of 
the mineral and drinking waters of the S 

During the past year some work in vegetable pathology has been 
developed, and a thorough survey of the State has been made to dis- 
cover the different prevalent diseases and pest: 's, vegetables, 
and other economic plants. In some of the work on diseases of fruits 
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and vegetables the horticulturist and vegetable pathologist are coop- 
erating. The station is also cooperating with the State geological 
survey in studies relating to the agricultural resources of the State, 
in connection with which a soil map of the State will be prepared. 
All of the analytical work of the survey is done at the station under 
the supervision of the chemist. During the past year the station and 
the State superintendent of public schools have been cooperating 
in an effort to improve some of the buildings and grounds of the 
tural schools throughout the State. 

The inspection of fertilizers and nurseries under the direction of 
station officers has been continued as heretofore. This work has 
brought the station workers into intimate contact with a lange number 
of farmers and has apparently awakened considerable popular inter- 
est in the investigations of the station. This has been noted espe- 
cially in a largely increased correspondence. The station is conduet- 
ing a considerable amount of work of scientific and practical value, 
but there is need of additional investigations in animal husbandry, 
horticulture, and several other lines, and it is hoped that funds will 
be provided for these purposes. 

LINES OF WORK. 

‘The principal lines of work conducted at the West Virginia Station 
during the past year were as follows: Chemistry—study of insecti- 
cides and fungicides, analytical work with feeding studls and waters, 
stady of pressure as a preservative and of a process for the fixation 
of atmospheric nitrogen, methods of analysis; analysis and control 
of fertilizers; inspection of orchards and nurseries; soils—study of 
fertility by use of rotations, green manures, commercial fertilizers und 
barnyard manure, study of acid soils, soils of orchard sections, etc; 
field experiments—variety tests of cereals and legumes, fertilizer ex- 

with buckwheat, pastures, and meadows; hortieu!ture— 
adaptability of mountain-glade lands for truck erops, cranberries and 
other fruits, study of causes of winterkilling in peach orchards, 
forcing experiments with vegetables, study of effect of cross pollina- 
tion of the apple and other fruits, of insecticides and fungicides, and 
of diseases of fruits and vegetables; feeding experiments with sheep ; 
poultry experiments—production of meat and eggs, incubation, ex- 
periments to improve flavor of meat and eggs of domesticated fowls; 
and entomology—insects injurious to orchards, orchard products, 
and forest trees. 
INCOME, 
The income of the station during the past fiscal year was as follows: 
-=.~ $15,000, 00 


1S er 
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A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved, 


PUBLICATIONS. 


The publications of this station received during the past fiscal 
year were Bulletins 84-91 and Annual Reports for 1901 and 1902. 
The bulletins included two accounts of fertilizer inspection and other 
subjects, as follows: Experiments with buckwheat and oats, cran- 
berries in West Virginia, greenhouses, poultry experiments, rural 
water supply and sheep-feeding experiments. There were also 
received circulars of information on the muskmelon blight, treat- 
ment of the San José scale, and the striped cucumber beetle. 
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WISCONSIN. 
Agricultural Experiment Station of the Univeraity of Wisconsin, Madison. 
Department of the University of Wisconsin, 
GOVERNING BOARD. 


Board of Regents: George F, Merrill (President), Ashland; President of 
Uniyersity,* Madison; State Superintendent of Instruction (er officio), Mad- 
ison; Jumes C. Kerwin * (Vice-President), Neenah; B. F. Riley (Secretary), 
Madison; William F. Vilas, Madison; Almah J. Frisby, Milwaukee; H. C. 
Taylor,* Orfordville; L. 8. Hanks, Madison; D. T. Parker,* Fennimore; 
James M. Pereles, Milwaukee; Arthur J. Puls, Milwaukee; M. ©. Mead,* Ply- 
mouth; Edward Byans, La Crosse; O, EB, Clark, Appicton; August J, Myr- 
land," Grantsburg. 

STATION STAPF. 


W. A. Henry, D. Agr, D. Sc., Director. C. W. Stoddart, A, M., Assistant Agri- 


8. M. Babcock, Pu. D., LL. D., Assist- 
ant Director; Chief Chemist. 

H, L, Russell, Pir. D., Bacteriologist. 

DB. H. Farrington, M. 8, Doiry Hus- 
tandman. ‘ 

A. R. Whitson, B. &, Agricultural 
Physicist, 

E, P. Sandsten, Pu. D., Horticulturist. 

G, ©. Humphrey, B. 8., Animal Hus- 
bandman. 

FE. W. Well, Put. D., Chemist. 

R. A. Moore, Agronomist. 

A. 8, Alexander, M.D, C., Y. 8., Veter- 
inarian, 

G,. N. Knapp, B. &, Agricultural Bugt- 
necr. 


cultural Physi « 

H. G. Hastings, M. S., Assistant Bacte- 
riologist. 

W. 8. Brown, B.S. A., Assistant Horti- 
culturiat. 

W. J. Carson, B. 8. A., Assistant Dairy 
Husbondmen, 

J. ©. Brown, M, 8., Assistant in Agri- 
cultural Chemistry. 

G. A. Olson, B. 8., Assistant in Agrt- 
cultural Chemistry. 

J. G. Fuller, B. 8, Assistant Animal 
Husbandman, 

A. L. Stone, Assistant Agranomist, 

Frank Kleinheinz, Shepherd. 

L, TL. Adams, Farm Superintendent. 


Ida Herfurth, Kweoutive Clerk. 
Sophie M. Briggs, Librarian. 


GENERAL OUTLOOK. 


The Wisconsin Station has made considerable progress during the 
past year in developing its work along lines previously established. 
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The investigations on the cold curing of cheese have been closed and 
the results published. The influence of these investigations is now 
seen in the establishment of several commercial plants for curing 
cheese at low temperatures. The investigations on moor lands to 
determine the causes of unproductiveness haye been resumed and 
greatly extended. There continues to be a large amount of work in 
animal husbandry, to which have been added feeding experiments 
with pigs to test fresh and fermented corn meal and cotton-seed meal 
combined, with reference to the safety of feeding the fermented meals. 
The bacteriologist is studying the bacterial development of nodules 
on legumes, and soil bacteria. A new department of agricultural 
engineering has been established in connection with the college and 
station and put in charge of G. N. Knapp, late of the United States 
Geological Survey, who has taken up a study of systems of ventilation 
for barns. 

The Wisconsin Station continues to cooperate with the Bureau of 
Plant Industry of this Department in experiments on cereals, with 
the Bureau of Chemistry on the effect of environment on the chemical 
composition of sugar beets, and with this Office on irrigation experi- 
ments. It is also cooperating very extensively with farmers through 
the Agricultural Fixperiment Association, which has a membership of 
nearly 600 members, mostly young men who have attended short 
courses at the university. This work consists largely in testing the 
supposed valuable varieties of farm seeds and growing new crops. 
At present about 200 members are growing improved varieties of corn 
and about 500 are endeavoring to grow alfalfa. The association has 
4n appropriation of $1,000 from the legislature, and 500 copies of its 
report are published by the State. 

The station is conducting extensive experiments with cranberries, 
with an appropriation of $2,500 a year from the State. A large plant 

been prepared with reservoir and canals for irrigation and a 
scheme for drainage. The water for irrigation is pumped from the 
drainage canal, and so can be used over and over. A part of this 
work is in cooperation with this Office. The station is also conduct- 
ing tobacco investigations at several places, with a State appropria- 
tion, and is demonstrating the value of spraying potatoes, testing 
dairy cattle, and doing other extension work, which brings it into 
close touch with the farmers of the State. 

The facilities of the station have been considerably improved dur- 
ing the past year by the extension of waterworks to the agricultural 
buildings, the rebuilding of the greenhouses and the addition of a new 
greenhouse, the improvement of facilities for work in agricultural 
physics, the purchase of land adjacent to the “hill farm,” and the 
building of cement walks and macadam roads on the college grounds. 

The Wisconsin Station continues to pursue a very aggressive course 
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in working out the problems of practical agriculture in the State and 
also in studying the underlying principles of agriculture. The new 
department of agricultural engineering bids fair to be a most impor- 
tant and useful one in the State, and the development of the work in 
ee ee oe ee 
number of intelligent young farmers. The wniversity has reached a 
point where the need is becoming more apparent of increased appro- 
priations to carry on.the work of the college of agriculture and at 
the same time maintain the station work on the high plane which it 
has occupied. 


LINES OF WORK. 


The principal lines of work conducted at the Wisconsin Station 
during the past year were as follows: Chemistry—stadies of silage 
and of the effect of nitrates on the protein content of corn, oats. rape, 
and cowpeas; bacteriology—studies of nodules of legumes, soil bac- 
teria, pasteurization; soils—pot and ficld experiments with muck; 
field experiments—cereals and forage crops; horticulture—studies 
of seedling apples and plums, effects of pinching back raspberries, 
etc.; feeding experiments—horses, cattle, sheep, and swine: dairy- 
ing—chesse siponing at low temperatures, experiments with skim 
milk, condensed milk, and cream; drainage; irrigation; and agri- 
cultural engineering. 

INCOME, 
The income of the station during the past fiscal year wasas follows: 


United States appropriation__ 
State appropriation. 


SS SS 


OE cepaed ak dhslcndlshs-end. expendicures Ber tho. Tinted States. 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 


PUBLICATIONS. 


‘The publications of this station received during the past fiseal 
year were Bulletins 100-113 and the Annual Report for 1903. 
Bulletins 100, 106, 109, and 1143 contain analyses and law concern- 
ing fertilizers and feeding stuffs, The other bulletins are on the 
following subjects: Shrinkage of cold-cured cheese during ripen- 
ing; studies in milk production; soiling crops 
Wieconsin; the food requirements of pigs from 
the improvement of home grounds; 

1902-2; trees and shrubs for shade and ‘ornament; ‘spraying fruit 
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* “trees; grain smut and its prevention; and alfalfa in Wisconsin. 
The Annual Report contains a report of the director summarizing 
the work of the station, a description of the new agricultural build- 
ing, a history of the college and station, an account of a comparison 
of whole corn and corn meal for fattening pigs, and summaries of 
the work of the station during the period 1893-1903 on the following 
subjects: The feeding value of rape and other succulent foods; 
experiments in lamb feeding; breeding lambs for market; the flock 
and its management; feeding trials with pigs; experiments in feed- 
ing and management of dairy cows; testing cows at the farm; 
tests of dairy cows; methods and appuratus for testing milk and 
milk products; pasteurization as applied to butter making; pres- 
ervation of milk for direct use by pasteurization; conditions affect- 
ing the consistency of milk—means of restoring consistency of pas- 
teurized cream; experimental work on methods of cheese manufae- 
ture; investigations regarding the euring of cheese; galactase, the 
Inherent digestive enzym of milk; cold curing of cheese; experi- 
ments in paraflining cheese; special series of cheese bulletins; bac- 
teriology of cheese; dairy bacteriological problems; miscellaneous 
bacteriological investigations; canses of silage fermentation; in- 
vestigations on bovine tuberculosis; anthrax in Wisconsin; black 
rot of cabbage; experiments with grain and forage slates, 1899— 
1903; treatment of seed grain for the prevention of smut; experi- 
ments with sugar beets; report of the division of feeding stuffs and 
fertilizers; miscellaneous chemical investigations; irrigation in 
humid climates; studies on the improvement of marsh soils; studies 
on the development and distribution of nitrates and tofatieater: 
soluble salts in field soils; problems in farm mechanics; native 
plums; the origin of development of fruit buds; the treatment of 
seed oats for ithe prevention of smut; miscellaneous horticultural 
work; report of nursery inspection for the State of Wisconsin, 


WYOMING. 
‘Wyoming Agricultural Experiment Station, Laramie. 
Department of the University of Wyoming. 


GOVERNING BOARD, 


Board of ‘Trustees: Otto Gramm * (President), Laramie; T. F. Burke (Viee- 
President), Cheyenne; Grace R. Hebard * (Secretary), Cheyenne; J. C. Davis 
(Treasurer), Rawlins; A. C. Jones,* Laramie; W. G. Aber, Wolf; Bessle A. 
Stone, Evanston; H. U. Sterens,* Laramie; Warriet Knight. Cheyenne; A. J. 
Mokler, Casper; T. T. Tynan (State Superintendent of Public Instruction, ex 
Officio), Cheyenne; ¥. M. Tisdel (President of University, cx officio), Laramie. 
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B. C. Buffum,* M. 8., Director, Agri- .George B. Morton, M. L., Assistant in 
onlturist. Animal Industry. 
Aven Nelson, A. M., Botanist. N. Albin Nelson, Assistant Meteorolo~ 
Cc. B. Ridgaway, M. A., Physicist, gist. 
BH. G. Ruight, A. M.. Chemist, Frank BE, Hepner, Pa, G., B. 8., Assist. 
Grace R. Hebard, Pu. D., Seeretary. ant Chemist. 
E. L. Case, Stenographer, 


GENERAL OUTLOOK, 


The work of the Wyoming Station during the past fiseal year has 
been mainly a continuation of investigations previously inaugurated, 
including experiments in selecting wheat; the rotation of crops; the 
use of legumes for green manuring; studies of alfalfa, grasses, and 
forage plants; experiments with potatoes, including the control of 
Rhizoctonia; the production of rape, alfalfa, and peas for feeding 
sheep and hogs; experiments on the water requirements for a maxi- 
mum crop of oats, and fiber investigations in cooperation with the 
Bureau of Plant Industry of this Department. Investigations on 
the duty of water in producing oats and other irrigation investi- 
gations have been conducted in cooperation with this Office. A lamb- 
feeding experiment has been made, in which 300 animals were 
divided into five lots and given a variety of rations. Those pastur- 
ing on field peas alone did as well as those fed on alfalfa and corn. 
It is thought that peas will proye an economical feed for fattening 
lambs, provided corn is used for finishing. These experiments are 
to be repeated. A number of cattle and horses have been purchased 
for the purpose of beginning breeding experiments. 

Much attention has necessarily been given to the reorganization of 
the station work and the adaptation of the penitentiary lands and 
buildings recently acquired by the station to the needs of station 
work, Additions of considerable importance have been made to the 
station live stock and of minor importance to its other equipment, 
With more liberal funds for the extension of its investigations the 
station would be in much better condition than heretofore. 


LINES OF WORK, 


The principal lines of work conducted at the Wyoming Station 
during the past year were as follows: Botany; range improvement; 
meteorology; soils—rotations, continuous cropping, cultural experi- 
ments, renovators, study of soil characteristics; fertilizers; field 
experiments—variety tests and cultural experiments with cereals, 
forage crops, and garden vegetables; analysis of foods; feeding 
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experiments—horses, milch cows, pigs, poultry, range sheep, and 
lambs; and irrigation—measurement of water on the station farm, 
plat experiments, effects of irrigation on alkali. 


INCOME. 


The income of the station during the past fiscal year was as follows: 
United States appropriation.. - $15, 000. 00 
Farm products. 2, 168. 57 

Mota) 22222125 foun: Seek 17, 168.57 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department and has been approved. 








PUBLICATIONS. 


The publications of this station received during the past fiscal 
year were Bulletins 59-61, Index Bulletin C, and the Annual Report 
for 1903. The subjects treated in the bulletins include the wheat 
grasses of Wyoming, wheat growing on the Laramie plains, and 
seepage investigations in the valley of the Laramie River. 


PUBLICATIONS OF THE OFFICE OF EXPERIMENT STATIONS 
ISSUED DURING 1904.° 


EXPERIMENT STATION RECORD. 





ot Stations 





ARTICLES IN THE YEARBOOK OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 





The Farmers’ Institutes (Yearbook, 1908, pp. ine} John Hamilton, 


Wheat Flour and Bread (Yearbook, 108, pp. Harry snyder and C. 
Preparing Land for Irrigation (Yearbook, 190}, pp. 299-250) .-.se+rs-1-eeeeee0+] Rs Py Toole, 





° BULLETINS. 





Number. Tithe, Author, 


Baltetin U1. Experiments on Loses in Cooking Meat, 1900-1903 - Grindley and 7. 
jonnier. 


Bulletin 142 . Proceedings of the Seventoenth Annunl Convention of | A.C. "Trae, W_ vy Beal, 
the Association of American Agricultural Collegesand | “ and H. ¢. White, 
Experiment stations, held at Waxhingion D. C., Nov 


vetn ber 17-19, 
Bulletin 144 .,.....| Studies on the Digestibiil y and Nutritive Vatue of | C.D. Woods’ and I, 
‘Bread at the waite Agrict ttt ‘tural Experiment Station, | H. Merrill. 


1899-1) 

Bulletin 144 rrigation in Northern Italy, Part Masihods .| Elwood Mead. 
Bulletin 146 nd ods of Applying 

ie Agentsof Irrigation Investnga | 


Noms 
Bulletin 146 Current Wh Their Use in Lifting Watee for Trrii 
tion. Prepared tn a Se of Experiment Stations, | 


ations, LHC. -| €.G. Elliott. 
tion in Homid Sectio Elwood Mend ct al. 


ol 
Studies of the Food of Maine Laumbermen “2 Wpete and R, Ry 


Bulletin 150,.......) Dietary Studies at the paren Hospital for the In | 
sane, Washington, D.C, ‘Milner, 











Pe lint of publications issued by the OMfice from Its opepnteaton to 1899 Nps popliehied in Bulletin 
‘of the Office of Experiment Stations, and lists of those issued during 1902 and 1908 in 
the ths silo Say ais of Vhe Ollice of experlment Stavions: Annual Report 1902, p. 192; 


Annnal Report 108, 
186 
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Publications of the Office of Experiment Stations issued dering £904—Continucd. 


Heat etor. 
Wi Bat ate 
‘ IL Teal, editor. 


sit ame 





lemontal Report on Druinage in the Fresno Dis | €,.G. Elliott, 
Irrigation in the Valley of Lost River, Idaho. 





STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERI- 
MENT STATIONS DURING 1904,” 


ALABAMA STATION. 














7 and other Forage Plants ..| J. 7. aml JM, 
Alfsdfa, Sorghurs, Soy Hess, Lill Dugae mM, 


Experiinents with Cottoe end Com tm 1905. =.) Do. 





ALASKA STATIONS. 


2 a ae eee 


hpi Sin thie cet eae: a fetta teed: 
ect Stations, 100, Dalle ie ; 
pone Tee, Anon! iteport, ob “4 
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Station publications received by the Office of Experiment Stations during 1903—Continued, 
ARIZONA STATION. 





Tide. 


piney Tints for Farmers . an 
Fourteenth Annual Report, 1808 


We 
Bektrpst neta fue: 





ARKANSAS STATION. 





Fifteenth Annual Report, 1902...... wis snnsnecssnsce| 





row Growing In =e 
wpeo Hay 


Baulletin 61, Hizers.. sone sssearee| A.M, Muckenfuss, 
itatt nn .| B. R. Dinwiddie, 


L. Newman, 
Bulletin 64. .-- Do. 





CALIFORNIA STATION, 





1908. 
TOPOHt..cecececewns| Report, LMS .ccsecesesseesseeecedenerscceensessccas 


Rey a by A 6 Rust Investigation 
part on. Asparaws Rust Inventign 
Fomgaiion Praction 


Do. 
E. 1, Twight and ©.8. 
Ash. 


Directions for Spraying for the Codling Moth 
Fow! Cholera .......« 
Commercial Fertilize 


i . 
GalHtornia Olive Ou: Tes: y. Shaw, 
ation to the Study of Fermont A 8. 
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Station publications received by the Office of Experiment Stations during 1904—Continued, 
CONNECTICUT STATE STATION, 


beat 5 wali Food Products, (Annual Report, 1908, | 1. MH. Jenkins et al. 
| moar of th stat tomclot (Annual Report,| W. EB. Britton, 
Report of the Seation Botanist, (Annual Report, 108, 


Orchards, Seed Testa, Tobacco 
Indes. annual Report 00; Part v2) 


| morcial Fooding Stalls f BE fe eceeget Mache 
San Jone Seale Insect Experiments i 


Forestry for Farmers of 
Ccanmerciat Fertilizers, (Ani Re) 


CONNECTICUT STORRS STATION. 





«| Fifteenth Annual Report, 1902-8, ........0cceeerereeeneres 





DELAWARE STATION, 





Pruning th ft essaee © P. Clow. 
ode Misia taseaaae in Delawire F, bitheter and G, 
Shh tho. Lime, Ame, Suphar, nd Sait | ©, 0. Houghton. 


- B.D, Chester, 





‘Cultivation of Citrus G: 
Pineapple Culture, IL, Varieties 


,| Japanore Persiinmons 
Fpcins ig Horses and Mules on Homo-grown Feed Stuffs. 
Honey Peach Group 
Anthracuces of the Pounslo 


GEORGIA STATION, 
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Btation pulilioations received by the Ofiice of Experiment Stations during 1904—Continned., 


TIAWATI STATION, 





Publication, Title. 





18. 
Annual Report ....| Ammun! Report, 1908 ....+-.-rre--sersesryeersereresnereeee) JG, Smith, 


D. Te Von Dine. 
IE. Higgins, 








| 


a 


iB ls 
.S, Burd. 
CN, Little and W. L, 





-»| Notes on the Insecticide Use of the | becca lamp. 
pat ‘of the Various Market 


‘Contamination or ‘Millz, 
gi sie 8] ee « 5 


INDIANA STATION. 


‘Bulletin V7 ........) On a pi lS Distitiery Dried Ormins ase Pood for | -C,8. Pwmb. 
Annual Report...) Sixteenth Annual Report, 1908 . ..-- ea weneee 


-| Bree Banile Tipedstoole J.C. Arthur. 
of Small x % 
Diseases of Swine. 2 sigant oe, 
Seventeenth Annan! Report, 194. 
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Station padblications received hy the Office of Experiment Stations during 194—Continued 








ents in Feeding Steers ani tn Breeding und 
.| Experiments with Dalry Cows........sc0sccsserereeone ia 








‘H. Garman, 
Do 
M. A. Scovel! ct al, 








tome Super Cus (Lourinua Sted 
ahi with Nodule Disease of the In- | WJ. Dulrymepte, 


MAINK STATION. 
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Station publications received by the Office of Experiment Stations during 1904—Continued. 


MAINE STATION—Continaed, 





Tithe, 





Bulletin 104. 
Bulletin tos 
Bulletin 106, 


Dalletin 107, 
Bulletin 108. 


Mcteorology, Index. 
teenth Annual 1G. 


Poultry Management 
Ponilizer Tewpeetion. 
Feeding-stuft Inspecti 
Entin-wheat ¥lout. 


A ek of Leecdpe gh Crosses . 
izer Inspect 


fae in Maine, Feeding Experiments with Cows 


Home-mixed Pertilizers «0-0. -25---0ssec0e. 
Brown-tail Moth and other Orchard Moths. 





Bolletin v7... 
Bulletin 98... 





MARYLAND STATION, 


Experiments on the Control of San Jost Seale. .-----.-- 


pp iments with aie pees! Fertilizers. 
on Apple COMGI...scee cases scree 
Second Report on the Cause of Pithiness in Celery 


for Keeping Mik and But 
alse he Rea 
Sweet Corn: s preoaing, Growing, and Curing for Seed. 


Relutive Profits of Selling Milk, Cream, and Butter ......| 
Heme: grown Pei a hen Substitute for Purehnved Foods 


and 
seventeenth Annual rigid WD Sees none. a 


“BA 
K Auctin and T. 
White. 
C, F. Doane. 
A. Sturbler and H. 
Patterson. 
©. F. Doane. 
Do, 





MASSACHUSETTS STATION, 





{ Butletin .. 
letin 3... 
Annual Report .... 


Balletin (00, .....0 
‘hnical Bulle- 
Me te0ro} leat 
orolog lea’ 
Bulletins. 





‘he Dalry Law and ts Resale 


Sixteenth Aimaual Report, i800. 


Distillery and Brewery By 
Analyse of Cenanertiel erates and Manurial Bub- | 


Fungicides, Insecticides, and Spraying Calendar. 


led Mol ‘beok-pulpr 
‘Tho Nutrition of Horses. 


Avalyses of Commervia) Fertilizers and Manurlal Sub- 
stances. 

‘The Gralt WMO ...-0eeseceeeee 

Meteorological Bulletins 181-185. 1 


Meteorological Bulletlny 196-192......secse-reeeeseeseeree) 








FA, Wangh, 
3. JB, Oatmnder and 
phtpoee 


r 
LP wor Patch, 
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Station pubkications received by the Office of Experiment Stations during 190—Continued. 
MICHIGAN STATION, 





Tomatoes and Potatoes. 
Experiments with Sugat ineots ia 'i508 
A Brief Review of Special 


wives) iith, 
| Report of the South Haven Substation for 1903 nh ¥arrand. 
Report of the Upper Fenlasula Substation for the Year| Lo M, Gelanar and C. 
Additional Work upon the Associative Action of Bacteria | C, B, Marshall, 
1n the Souring of Milk und in Other Milk Fermentations | 
Seventeenth Annual Report, 1904 --.........22..2. 2c. eee 





MINNESOTA STATION, 


Injurious Insects of 1908 .. 
.) Eleventh Annual Keport, 


Wheat and Flour Investigatlons.....s0.ssesseesaes eens ses! 
‘The Food Value of Sugar. The Digestive Action of Milk, 





MISSISSIPPT STATION, 





++} The Colorndo Potato Bootle » cnr 0reconsesrnene sn 
+} Inspection and Analyses of Commercial Fertilizers, 


Report of Work at McNeill Branch Station for 1900....+-.! 





MISSOURI FRUIT STATION. 





Commercial Orchards of South Missouri 
Orebard Enemies, 
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Station publications received by the Ogice of Experiment Stations during 1904—Continued. 


NEW YORK STATE STATION—Continued. 


Publication, Tithe. 





1908. 
= 


Re- | Common Diseases and Insects Tnjurions to Prults ....++++ “aie 


Stewnrt, 
ye Depowasies ch Mineral Matter and the Value of Grit | W. P. Wheeler, 
Spry Mixtares and Spray Machinery ..... nat eeee eel 


Pace Rey for 1903. 
er-ooceed kabaanl Bena 


4 (oe noel ee pl etopgning Limba imagem gt aed 
.| An vee roeare ng Strawberries . 
‘The Lime-sulplur-soda Wash for Orchard Treatment 


New York Applos in Storage.......... 6.06 
“ Alling of Canned Pos Ascompaied by a Malodoros $A 
The Nature of the Prinelpal Phosphorus Compound in | A. J. Patten and EB, 
_| Vitality of the Cabbage Black-rotG Seed] H, Ar iturding 
ity of the Cabbage rotGerm on Cabbage pene ey Perak 


a 
Rey of Anal; of Commercin] Fertilizers for the 
Spring and Tull ot 1905. 


Report of Auatyees of Commaerelal Ferliizes for the 
Spraying with Sulphar Washes,...;..a:<+s<:o-« ait! 
Inspection of Peeding Stuffis..........---....--.se--eeeeee 





NEW YORK CORNELL STATION. 





Bolietin 27 «. 
Bulletin 21: 
Bulledn 2h 
Bulletin 220 
Bulletin 21 
Bulletin 22 


Bulletin 223 . 
Bulletin 23: 


apne a Re) 
M.V. Slingerland and 
‘hilena B. Fletcher, 


M. V, Slingeriand, 


§, a Bh an 


Bean oii Wit vio 


Alfalfa in New York 
a and J, A. 


of an arene 
Means of Liberal Feeding. : 
The Grape Berry M .¥, Slingerland, 
ape Pest 31, ¥ Slingortand and 
- Johnson, 





NORTH CAROLINA STATION, 











©. W. Burkett. 
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Station publications veceived by the Office of Experiment Stations during 1994—Continued. 
NORTH DAKOTA STATION, 


‘Title. 





Some Stock Poisoning Plants of North Dakota... L.Yan Band LM. 
Fourteenth Annual Report, 198 2 





ap er and J. F. 


1903 
Preset ere craton 


Sake fs with Sulphur Sprays for the Full Treat: | F.. Parrott and J. 8. 
cent of te as pat Beales pts bit 


in tat fein vat aasceas 


Bulletin 147 .......| Calendar for Treatment of Plant Diseases and Insoot 
Bulletin 148 . | Page Da Ill. Studies in the Prevention of Leaf 
in ss Dicsnoee, £ ol 





fara: Seal etesresescaeeancentase! Wi ds a 
| aaracaee ae ya Paw 
nes Of Alnes, 


aon = 
Bulletin 183 veseey Farting Tomatoes on a aepeeeensceeeeee! Wad. Goon and C. We 
+| Varieties of Strawberries ...... W.d. Green and 
.| Silage v, Grain for Dalry Cows,, . G, Williams, 





OKLAHOMA STATION, 





-| Planting Trees for Posts, Fuel, and Wind-breaks. 0. M. Morris. 


Ficld Experiments... + F.C. Burtisand L, A, 
‘Moorhouse, 
Disinfecting Power of Coal-tar Dios - By re4 eam and J. F. 


Tabereulols in in. oe wi He Tewint 
Thirteenth Annual Report, 1904 





OREGON STATION. 


Bi TF aveavnne! A Contlanation f Balletin No, 74 also Notes 
a a are tt 


TW a eeacuasuaecanecs| 


‘Pernot. 
pte 
. Lake. 
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Station publications received by Ue Office of Experiment Stations during 190$—Continued, 


PENNSYLVANIA STATION. 





‘T. 1, Maira and A. K, 
a Ws ‘atson and T. I, 


GE Winton ana aac, 
7.1. Malte and A. 
Riser, 


PORTO RICO STATION. 


Annual Report, 1908. . 000.00. ceeccerenerewssrens-e--s+2-+-| FD, Gardner. 


Caeee Planting ta Von RS eee re On| Sey Wan een, 





‘RHODE ISLAND STATION. 





Bulletin 100 . 
Bulletin 101. 


Bulletin ee. 
Annual Report 


Sixteenth Annual Report, 1908. 


Analyses of Feeding Stuffs. 
A Six-year Rotation of Crops 


When to Spray. Formulas and Notes on Sprayit 
Roulyees of Commerdial Portilteets...-- eatin! 
Commercial Fertilizers . 

Beventeenth Annual Report, 





SOUTH CAROLINA STATION, 





193. 
Annual Report... 
1904. 

Balletin gt 


Sixteenth Annual Report, 1908 ..ccsswere seecene 


Texas IL Inoculation... ea 


ever, 
Coast Experfments. Repart of 
tala ot Co Ve Prog 





ae 


faeerer 
ee 





Crops for the Silo... ee 
Taereasing the Yield of COM ......esce000 

‘Trining and Pruning Frolt Trees and Vines .. 
Replacing Grain with Alfalfa in. Ration fr Dairy Cows. 





~ 


to the Mextoan iL We in 
ofa ex Cotten Boll Weerll 
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Station publications received by the Office of Excperiment Stations during 1904—Continueds 
VERMONT STATION. 


+] Ade Daniola, 
H. Jones, A. W. Ed 
yon, and W, J, Morse, 


Sande Statolibner” 


JL Hills, 
J tlilig.e. jon 
“Maa Pa tole” 





W.B. Alwood and R.J. 
Davidson. 


-| D.0. Nourse, 
De. 


WASHINGTON STATION. 


Annual Report ....| Eleventh Annual Report, WO ~...--.+.-seeanceersanrsaey 
1902, 


a Reporton the Range Conditions of Central aderton. 


ee Trrigation Conditions in the Yakima Valley, 3 5 ence, 
Thea MAREE a _} Wot, Lawrence. 
4 berry-root Borer or the Do. 
‘he Ape Sb i We In Western Wasnington De. 
Insect Pests of Do. 
Maes | Do. 





WEST VIRGINIA STATION. 





Fifteenth Annual Report, 102.......0...cesesseneeeeeseed 


Treatment of the bes, tea Seale... 
Muskmelon 


Rural penny hye 
Sheep Feeding Experiments—Notes on Pai 


Commercial Fertilizers, Report 1908, Part I. 
Commercial Fertilizers, Report 1904, Part I. 
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Station publications received by the Office of Experiment Stations during 1904—Continued. 


WISCONSIN STATION. 






























Publication, Title. Author. 
1903. 
Bulletin 105 The Improvement of Home Grounds . -| E-Craneftela. 
Bulletin 106 ¢ Licensed Commercial Feeding Stuffs, FW. Woll and G. A. 
Bulletin 107 . Oficial Tests of Dairy Cows, 1902-3 | pW Rton. 
‘Annual Repor Twentieth Annual Report, 1908. 
1904. 
Bulletin 108 . ‘Trees and Shrubs for Shade and Ornament... .| F. Cranfield. 
Bulletin 109: Concentrated Feeding Stuffs and Fertilizers Licensed | F. W. Woll. 
for Sale in Wisconsin, 1904. 
Bulletin 110 ........ Spraying Fruit Trees, with Notes on the Common In- | E. P,Sandsten. 
sects and Fungus Diseases Infesting Orchards. 
Bulletin 111. Oat Smut and its Prevention R.A. Moore, 








Bulletin 112 | 
Bulletin 113. 


Bulletin 114 
Bulletin 11: 





Annual Report 





Alfalfa in Wisconsin 
Licensed Commercial Fertilizersa 


‘A Lesson in Bovine Tuberculosis 
The Quality of Cheese as Affected 

Green Forage Plants Fed to Dairy Cows...... 
Twenty-first Annual Report, 1904 





















| F.W. Woll and G. A. 
Olson, 





U. 8. Baer and W. L, 
Cariyle. 





WYOMING STATION. 





1903, 


Bulletin 69 
Bulletin 60 


1904, 
Bulletin 61 ........ 
Bulletin 62 ........ 
Bulletin 63 ........ 








Wheat Grasses of Wyoming. 
Wheat Growing on the Lal 


Seepage Investigations in the Valley of the Laramie 
iver. 

Some Food Products and Their Adulteration.... 
Native and Introduced Saltbushes. .. 

















B.P. Fleming. 


.| H.G. Knightand R. B. 
Moudy. 
.| E. Nelson. 





STATISTICS OF LAND-GRANT COLLEGES AND AGRICULTURAL 
EXPERIMENT STATIONS, 1904. 


Compiled by Miss M. T. Sremmmanx. 


The following statistical statements relate to the institutions estab- 
lished under the acts of Congress of July 2, 1862, and August 30, 
189), most of which maintain courses of instruction in agriculture, 
and to the agricultural experiment stations, which, with a few excep- 
tions, are organized under the act of Congress of March 2, 1887, and 
are conducted as departments of the institutions reeciying the benefits 
of the land-grant act of July 2, 1862. These statistics have been 
compiled in part from replies to a circular of inquiry sent out from 
the Office of Experiment Stations, and in part from the annual reports 
of the presidents of these institutions made on the schedules prescribed 
by the Commissioner of Education. Tables showing the annual dis- 
bursements on account of the acts of Congress of March 2, 1887, and 
August 30, 1890, prepared in the Departments of the Treasury and 
the Interior, are also included. Owing to the complex organization 
of many of the institutions, it is impracticable to give exactly com- 
parable statistics in all cases, and in some instances the data furnished 
are incomplete, 


SUMMARY OF STATISTICS OF LAND-GRANT COLLEGES. 


Educational institutions receiving the benefits of the acts of Congress 
of July 2, 1862, and August 30, 1890, are now in operation in all the 
States and Territories except Alaska, Hawaii, and Porto Rico. The 
total number of these institutions is 65, of which 63 maintain courses 
of instruction in agriculture. The aggregate value of the permanent 
funds and equipment of the land-grant colleges and universities in 
1904 is estimated to be as follows: Land-grant fund of 1862, 
$11,765,406.18; other land-grant funds, $3,123,913.49; other permanent 
fands, $12,489,036.82; land-grant of 1862 still unsold, $4,310,249.48; 
farm and grounds owned by the institutions, $5,853,987.08; buildings, 
$24,972,905.97; apparatus, $2,021,418.93; machinery, $1,988,440.82; 
libraries, $2,347,347.95; live stock, $306,485.64; miscellancous equip- 
ment, $3,361,394.90; total, $72,540,588.11. The income of these insti- 
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tutions in 1904, exclusive of the funds received from the United States 
for agricultural experiment stations ($719,999.67), was as follows: 
Interest on land grant of 1862, $730,001.58; interest on other land 
grants, $85,134.65; United States appropriation under act of 1890, 
$1,200,000; interest on endowment or regular appropriation, $1,074,- 
605.22; State appropriation for current expenses, $2,332,485.56; State 
appropriation for buildings or for other special purposes, $2,210,811.39; 
endowment, other than Federal or State grants, $680,123.23; tuition 
fees, $1,041,692.48; incidental fees, $395,424.27; miscellaneous, 
$1,748,062.97; total, $11,498,341.35. The yalue of the additions to 
the permanent endowment and equipment of these institutions in 1904 
is estimated as follows: Permanent endowment, $638,600.10; buildings, 
$1,956,268.39; libraries, $142,768.38; apparatus, $139,465.95; machin- 
ery, $143,352.94; live stock, $67,509.04; miscellaneous, $138,978.73; 
total, $8,221,973.53. 

The number of persons in the faculties of the colleges of agriculture 
and mechanic arts was as follows: For preparatory classes, 872; for 
collegiate and special classes, 2,160; total, 2,740. In the other depart- 
ments the faculties aggregated 1,575, making a grand total of 4,315 
persons in the faculties of the land-grant institutions. The students 
in 1904 were as follows: (1) By classes—preparatory, 10,019; colle- 
ginte classes, 21,287; short course or special, 6,157; postgraduate, 565; 
other departments, 18,783; total, 56,226. (2) By courses: Four-year— 
agriculture, 4,436; horticulture, 636; household economy, 3,607; 
mechanical engineering, 4,485; civil engineering, 3,353; electrical 
engineering, 2,708; mining engineering, 931; chemical engineering, 
278; architecture, 227. Shorter—agriculture, 5,281; dairying, 7355 
horticulture, 112; veterinary science, 834; military tactics, 18,377. 
The graduates in 1904 were 4,822, and since the organization of these 
institutions 57,909. The average age of graduates in 1904 was 21 years 
and 10 months. The total number of yohimes in the libraries was 
1,927,045. The total number of acres of land granted to the States 
under the act of 1862 was 10,145,169, of which 897,142 are still unsold, 


SUMMARY OF STATISTICS OF THE STATIONS. 


Agricultural experiment stations are now in operation under the 
act of Congress of March 2, 1887, inall the States and Territories, and 
under special nppropriation acts in Alaska, Hawaii, and Porto Rico. 

In Connecticut, New Jersey, New York, Hawaii, Missouri, Alabama, 
and Louisiana separate stations are maintained wholly or in part by 
State funds. A number of substations are also maintained in differ- 
ent States. Excluding the substations the total number of stations in 
the United States is 60, Of these, 55 receive appropriations provided 
for by acts of Congress. 
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The total income of the stations maintained under the act of 1887 
during 1904 was $1,508,820.25, of which $719,999.67 was received 
from the National Government, the remainder, $788,820.58, coming 
from the following sources: State governments, $522,391.89; indi- 
viduals and communities, $7,300; fees for analyses of fertilizers, 
$94,070.82; sales from farm products, $110,359.48; miscellaneous, 
$54,698.44. In addition to this the Office of Experiment Stations had 
an appropriation of $175,000 for the past fiscal year, including $15,000 
for the Alaska experiment stations, $15,000 for the Hawaii Experi- 
ment Station, $15,000 for the Porto Rico Experiment Station, $20,000 
for nutrition investigations, $65,000 for irrigation investigations, and 
$5,000 for farmers’ institutes. The value of additions to the equip- 
ment of the stations in 1904 is estimated as follows: Buildings, 
$168,087.44; libraries, $12,859.04; apparatus, $29,996.77; farm imple- 
ments, $18,360.68; live stock, $34,065.94; miscellancous, $30,081.82; 
total, $293,451.69. 

The stations employ 795 persons in the work of administration and 
inquiry. The number of officers engaged in the different lines of 
work is as follows: Directors, 54; assistant and vice-directors, 17; 
special agents in charge, 3; chemists, 163; agriculturists, 47; agrono- 
mists, 41; animal husbandmen, 46; poultrymen, 8; horticulturists, 76; 
farm and garden foremen, 30; dairymen, 35; botanists, 55; plant 
pathologists, 7; entomologists, 59; zoologists, 4; veterinarians, 20; 
meteorologists, 8; foresters, 4; mycologists, 3; biologists, 6; physicists, 
6; geologists, 7; bacteriologists, 20; irrigation engineers, 11; in charge 
of substations, 28; secretaries and treasurers, 31; librarians, 13; clerks 
and stenographers, 42. There are also 63 persons classified under the 
head of ‘* Miscellaneous,” including superintendents of grounds and 
buildings, gardeners, plant breeders, farm mechanics, cheese experi- 
menters, etc. Four hundred and fourteen station officers do more or 
less teaching in the colleges with which the stations are connected. 
Daring the year the stations published 393 annual reports and bulletins, 
which were supplied to nearly 700,000 addresses on the regular mail- 
ing lists. A larger number of stations than formerly supplemented 
their regular publications with more or less frequent issues of press 
bulletins and other special publications, and most of the stations 
report a large and constantly increasing correspondence with farmers 
on a wide variety of topics. 
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TaBie 8.—General 





Date of orig: | 4. ete of 
Station. Location. Director, inpl oveas . 
on. 








Alabama (College) .....] Auburn .. J. F. Duggar, M.8....] Feb. —, 1883 | Feb. 24, 1888 





Alabama (Canebrake)..! Untontown .. .| J.M.Richeson,M.8.a.| Jan, 1,1886 | Apr. 1, 1888 
Alabama ........6.+204 Tuskegee Institute ...] G. W.Carver.......... Feb. 15,1897 
sesececeesee| Tueson .. 








Arizona 





Arkansas ..........-----| Fayetteville . W.G. Vincenheller ... 





California .............- Berkeley .. 





E.W. Hilgard, Ph. D., 
‘LL.D. 


Colorado 





-| L.@, Carpenter, M.8... 1879 | Feb. —, 1888 


Connecticut (State) .... 





-| E.H.Jenking, Ph.D ..| Oct. 1,1875 | May 18,1887 


Connecticut (Storm) ... 





.| L.A. Clinton, M.8 .... 


A.T. Neale, Ph. D..... 





Andrew Sledd, Ph.D.|. 











.| Experiment . R.J. Redding. 
Moscow . H.T. French, M.S .... 
.| Urbana Eugene Davenport, 
‘Agr. 
.| Lafayette. Arthur Goss, M.S., 
ALC. 





.| Ames C.F. Curtiss, M.S, A. 





Kansas .| Manhattan 





J.T. Willard, 





Feb. 8, 1888 








Kentucky Lexington, covell, M. 








.| New Orleans .. 





Lonisiana (Sugar). «| W.R. Dodson, B. A., 


B.S. 


.| Baton Rouge. . do 





Louisiana (State) . 








.| Calhoun. -do 














Louisiuna (North). 





@ Assistant director. 
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Taste 8.—General 





Date of 
Date of oriz- 
Location. Director. inal organ- | Oreanization 
ization. | fateh Act. 











Maachusetts.. 





Michigan. 


‘Minnesota .. 


Misdaipps . 
Missouri (State) .. 
Missouri (Fruit) .. 
Montana . 
Nebraskn . 


Nevada. 
New Hampshire... 


New Jerse: 
New Jerse 


(Btate) . 
'¥ (College). 








New Mexico.. 
Kew York (State) 


New York (Cornell)... 


Worth Curolina. 


North Dakota. 





Ohio... 





‘Oklahoma. 












































Tthaca......eeececeee L. H. Bailey, M.S... 1879 | Apr. —, 1888 
«| Raleigh 2... B. W. Kilgore, M.8...] Mar. 12,1877) Mur. 7, 1887 
.| Agricultura] College... J. H. Worst, LL.D... Mar. —,1890 
=] Wouter 's:. toasessiade ©, E. Thorne, M.S. A..] Apr. Tks2 Apr. 2, 1888 
.| Stillwater . se) Dee, 25,1890 





11,1987 
H. J. Patterson, B.8... ‘1888 | Apr. —, 18°8 
: | HLH. Goodell, LL.D... aise | Mar, 2, 1868 





Agricultural College . 











C.D. Smith, M.8 .| Feb. 25,1888 

St. Anthony Park .... W. M. Liggett .......-) Mar. 7, 1885 1888 
1 

Agricultural College «| wk Hutchinson, |. ... .| Jae, 27,1888 








HJ, Waters, B.B.A..!.. 











Feb, 1,160) |. 








. July 1,1893 


Lincoln............2+. E, A. Burnett, B.S... 


Dee. 16,1884 June 13,1887 





J.E.Stubbs,M.A.,D.D 
W. D, Gibbs, M.B..... 





1886 


Brunewick . 








New . E.B. Voorhees, D. Se 


weed oe 





| Luther Foster, M.8.A.’ 
| 
W. H. Jordun, D. Se .. 

















. Jobn Fields, B.S... 








aIn 1882 the State organized a station here and maintained it until 
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Jone 18, 1895, when it becamo » part of the Hatch Station at the same place. 
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Taste 8.—General 





Date of orig- | __ Date of 














Station. Location. Direetor. inal orgau- | ranization 
tation. | Hateh Act. 

Oregon .. James Withycombe, |. July —, 1888 

M. Agr. 

Pennsylvania State College ......... H. P. Armsby, Ph. D..| June 30, 1887 
Rhode Island... Kingston . .| H. J. Wheeler, Ph. D. July 80, 1888 
South Carolina -| Clemson College. 7 piel: M. E, Jan. —, 1888 
South Dakota . Brookings J. W. Wilson, M.S. A .|. Mar. 13, 1887 
Tennessee . Knoxville H. A. Morgan . June 8,1882 | Aug. 4,1887 





Texas . 








Washington . 





West Virginia . 





‘Wisconsin . 








Wyoming. 


Total 























College Station . 
Logan 





Burlington . 





Blacksburg. 





Pullman 


Morgantown . 





Madison 





Laramie 














J. A. Craig, B. 8. A. 
J.A, Widtsoe, Ph. D. 


J. L. Hills, D. 8¢.. 





A.M. Boule, B.S. A...| 


E. A. Bryan, LL. D. 


J. H, Stewart, M.A 





A. Henry, D. Agr.| 


B.C. Buffum, M.S... 


















.| Nov. 24,1886 | Feb. 28, 1888 














1890 


1888 1891 


1891 


June 11,1888 


1883 1887 





1,1891 
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Including balance from previous year. ; 

® Portion spent for agricultural research of fund of $29,544.39 for salaries and runuing expenses for 
department of agricultire. as 

‘© Balance from previous year. 

a For wutetations, 

eLucluiting subetations, 
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appropriation for year ended June 30, 1904.7 


by the total revenue of the station, 
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Tmaeut by the pourtesy of the honurable Secrvtury af the Treasury. 





FEDERAL LEGISLATION, REGULATIONS, AND RULINGS AFFECT- 
ING AGRICULTURAL COLLEGES AND EXPERIMENT STATIONS. 
FEDERAL LEGISLATION. 
Act of 1862 Dowatixe Taree For AGRICULTURAL CoLLncrs. 


AN ACT Donating public lands to the several barge ge hp pig era may provide 
colleges for the benedit of agriculture and the mechanic arts, 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That there be granted to the several States, 
for the purposes berefnafter mentioned, an amount of public land, to be appor- 
tloned to each State a quantity equal to thirty thousand acres for each Sena- 
tor and Representative in Congress to which the States are respectively entitled 
by the apportionment under the census of eighteen hundred and sixty: 
Provided, That no mineral lands shall be selected or purchased under the pro- 
visions of this act, 

* Ske.2. That the land aforesaid, after being surveyed, shall be apportioned 
to the several States in sections or subdivisions of sections, not less than one- 
quarter of a section; and whenever there are public lands In a State subject to 
sao at private entry at one dollar und twenty-five cents per acre, the quantity 
to which said State shall be entitied shall be selected from such lands within 
the limits of such State, and the Secretary of the Interior is hereby directed to 
issue to each of the States In which there Is not the quantity of public lands 
Subject to sale at private entry at one dollar and twenty-five cents per acre 
to which said State may be entitled under the provisions of this act land serip 
to the amount in acres for the deficiency of its distributive share; suid serip 
to be sold by said States and the proceeds thereof applied to the uses and 
Purposes prescribed in this act and for no other use or purpose whatsoever: 
Provided, That in no case shall any State to which land scrip may thus be 
issued be allowed to locate the same within the Iuits of any other State or 
of any Territory of the United States, but their assignees may thus locate sald 
land serip upon any of the unapprop js of the United States subject 
to sale at private entry at one dollar 4 

And provided further, That 1 million acres shall be located 
Ly such assignees in any one ‘of provided further, That uo such 
location = be made bet one ear frou tl * 


Incurred in the management 
Feeeived therefrom, shall b 


Sec. 4. That ali moneys derived fre a 
States to which the lands are apportioned, ‘sales of land scrip 


Provided for, shall be Invested nt ks P the ‘United States, or 
236 i 
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of the States, or some other safe stocks, ylelding not less than fiye per centum 
upon the par value of snid stocks; and that the moneys so Invested shall con- 
stitute a perpetual fund, the enpital of which shall remain forever undiminished 
(except so far as may be provided in section fifth of this act), and the Interest 
of whieh shall be Inviolably appropriated, by each State which may take and 
claim the benetit of this act, to the endowment, support, and inaintenance of 
at least one college where the leading object shall be, without exeluding other 
selentifice and classical studies, nnd including military tactics, to teach such 
branches of Jearning as are related to agriculture and the mechanle arts, In such 
manner as the legislatures of the States may respectively prescribe, in order 
to promote the liberal and practical education of the industrial classes In the 
several pursults and professions in life. 

See. 5. That the grant of land and Jand serip hereby authorized shall be made 
on the following conditions, to which, as well as to the provisions hereinbefore 
contained, the previous assent of the several States shall be signified by legista- 
tive acts; 

First. If any portion of the fund Invested, ax provided by the foregoing sec- 
tion, or uny portion of the interest thereon, shall, by any action or contingency, 
be diminished or lost, it shall be replaced by the State to whieh it belongs, so 
that the eapital of the fund sball remain forever undiminished; and the annual 
interest shall be regularly applied without diminution to purposes mentioned 
tn the fourth section of this act, except that a sum, not ex: lng ten per centom 
upon the amount received by any State under the provisions of this act, may be 
expended for the purchase of lands for sites or experimental furms whenever 
authorized by the respective legislatures of said States. 

Second, No portion of sald fund, nor the interest thereop, shall be applied, 
directly or Indirectly, under any pretense whatever, to the purchase, erection, 
preservation, or repair of any building or buildings, 

‘Third. Any State which may take und clatin the benefit of ‘the provisions of 
this act shall provide, within five years, at least not less than one college, as 
described in the fourth section of this act, or the grant to such State shall 
cwase; and said State shall be bound to pay the United States the amount 
recelved of any lands previously sold and that the title to purchasers under the 
State shall be valid. 

Fourth. An annual report shall be made regarding the progress of each col- 
lege, recording avy improvements and experiments made, with thelr cost and 
results and such other matters, including State Industrial and economical sta- 
tistics, n&8 may be supposed useful, one copy of which shall be tranamitted by 
mall free, by each, to al] the other colleges which may be endowed under the 
provisions of this act, and also one copy to the Secretary of the Interior, 

Fifth, When lands shall be selected from those whieh haye been rafsed to 
double the minimum price, in consequence of railroad grants, they shall be com- 
puted to the State at the maximum price «nd the number of acres proportion- 
ately diminished. 

Sixt. No State while in a condition of rebellion or insurrection against the 
Goyernment of the United States shall be entitled to the benefit of this act. 

Seventh. No State shall be entitled to the benefits of this act unless It shall 
express Its neceptance thereof by [ts legisliture within two years from the date 
of its approval by the President. 

See. 6. That land serip issued under the provisions of this act shall not be 
subject to location until after the first day of January, one thousand eight bun- 
dred and sixty-three. 

See. 7. That the land officers shalt revelve the sane fees for locating land serip 
Issued under the provisions of this act as ls now allowed for the location of mili- 
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ary bounty land warrants under existing laws: fresieed, See 
pensation shall not be thereby increased, 

Sec. 8. That the goveruors of the several States ¢o which wonlp dalle teaund 
under this act shall be required to report anally to Congress all sales made or 
ssuch serip until the whole shall be dispesed of, the amount vecelved fer the same, 
and what appropriation has been sade of the proceeds. 

Approved, daly 2, 1862, 


Act or 1866 Rxrexpixe nine Tore wernlix wich AGKICULTORAaL Contkers SLAY 
ag ESTaBLisnen, 


AN ACT To amend the fifth section of an act entitled “An act donating Peseta tt 
the several States and Territories which may provide colleges for the benefit of 
cultore and the mechanic arts,” approved Jaly 2, ams, hes eo conec COURSE aT 
which ‘the provisions of said ect alull be accepted mud such colleges -establithed, 

Be t enacted by the Senate and House of Reprosentatives of the United States 
of America in Congress axsembled, That the time In which the several Strtes 
miy comply with the provisions of the act of July second, eighteen hendred and 
Rixty/two, entitled "An act donating priflic lands to the several States and Terri- 
‘tories wiiich may provide colleges for the benefit of agriculture and the mecharic 
arts,” Is herely extended so that the acceptince of ‘the benefits of the sid get 
may be expressed gatliin three years from ‘the passage of this net, and the el 
Joges required by the sald net may be provided witliin five years from the date 
of the filing of such acceptance with the Commissioner of ‘the (General Land 
Office: Provifed, That when any ‘Territory shall become 1 State and be admitted 
into the Union, such new State shall be entitled to the benefits of the said act 
of July second, cightcen hundred and sixty-two, ty expressing the: acceptance 
therein required within three years from the Gate of Sts admission Into the 
Union, and providing the coflege or cofleges within five yerrs after such aecept- 
ance, as prescribed in this act: Provided further, That any State which has 
hervtefore expressed its aeceptence of the eet Lerein referred to shall have the 
period of five years within which to provide at least one college, as described in 
the fourth section of suid act, after the time for providing sald college, according 
to the aet of July second, eighteen Inmered and sixty-two, shall heve expired. 


Approved, July 23, 1860. 


Act or 1887 NsramiisnINnc AortcUrrunal Exreriwtent STATIONS. 


AN ACT To establish agricultural cacpartmont: stations in connection with fhe eollnges 
the provist 


Bo it “see Senate ond House of Representatives of the Uwited States 
of America in Cowgress assembled, That | order to uid in aequiring and ait 


tural department of colleges In euch ‘State or 
my setae be established, ‘tn aceorda’ 


Teges for the ‘benefit of ‘navievitnre and ‘the nechanie arts” or any of the Bup- 
plements to suid act, a department to be known and 
tural experiment station:” Provided, That tm any State or ‘Lerritury in -wiilel: 
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two such colleges have been or may be so established the appropriation horein- 
after made to such State or Tertitory shall be equally divided between such 
colleges, unless the legislature of such State or Territory shall otherwise direct. 

See. 2. That it aball bo the object and duty of said experiment stations ty con- 
duct original researches or verify experiments on the physiology of plauts and 
animals; the diseases to which they are severally subject, with the remedies of 
the same; the chemical composition of useful pliuts at their different stages of 
growth; the comparative advantages of rotative cropping as parsued under the 
varying series of crops; the capacity of new plauts or trees for acclimation: 
the analysis of soils and water; the chemien! composition of manures, natural 
or artifielul, with experiments desigued to test thelr comparative effects on 
crops of different kinds; the adaptation and value of grasses and forage plants; 
the composition and digestibility of the different kinds of food for domestic 
animals; the scientigc and econemle questions Involved in the production of 
butter and cheese; and such other researches or experiments bearing directly 
on the agricultural industry of the Vuited States as may in each case be deemed 
advisable, haying due regard to the varying conditions and needs of the reapec- 
tive Sunes and Territories, 

See. & That in order to secure, os far as practicable, uniformity of methods 
and results in the work of sald stations, It shall be the duty of the [united 
States Commissioner [now Secretary] of Agriculinre to furnish forms, as far 
as practicable, for the tabulation of results of investigation or experiments; to 
indicate from time to time such Lines of inquiry as te him shall seem most iuipor- 
tant, and, in general, to furnish such advice and nasistapce as will best promote 
the purpose of this act, If shall be the duty of cach of said stations annually, 
‘on ot before the first day of February, to make to the governor of the State or 
Territory in which it is located a fall and detailed report of its operations, 
Jncludiag a statement of receipts and expenditures, a copy of which report 
shall be sent to each of sald stations, to the said Conunissioner [bow Secretary] 
of Agriculture, and to the Secretary of the Treasury of the United States. 

See. 4. That bulletins or reports of progress shall be published at sald etations 
at least once in three months, one copy of which shall be sent te each newspaper 
in the States or Territories In which they are respectively located, and to such 
fndividuals actually engaged in farming as may request the same nud as far as 
the means of the station will permit. Such bulletins or reports and the annual 
teports of guid stations shall be transmitted in the mails of the United States 
free of charge for postage, under such regulations ag the Postmaster-General 
may from time to time prescribe, 

‘See, 5. That for the purpose of paying the necessary expenses of conducting 
Investigations and experiments and printing and distributing the results as 
hereinbefore prescribed, the sum of fifteen thousand dollars per annum is hereby 
appropriated to cach State, to be specially provided for by Congress fu the 

‘from year to year, nd to each Territory entitled under the pro- 
visions of section cight of thie act, out of any money in the Treasury proceeding 
from the sales of public lands, to be paid in equal quarterly payments on the 
first day of January, April, July, and October In each year, to the treasurer or 
other officer duly appointed by the governing boards of sald cofleges to receive 
the same, the frst payment to be made on the first day of October, eighteen 
bundred ond elgity-seven: Provided, however, That out of the first annusl 
uppropriation so recelyed by any station an amount pot exceeding one-fifth may 
be expended in the erection, enlargement, or repalr of a buflding or bulidings 
eoemary for carrying on the work of such station; and thereafter an amount 
‘Rot exceeding five per centam of such annus! appropriation may be so expended. 

Seo, 6. That whenever it shall appear to the Secretary of the Treasury from 
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the statement of receipts and expenditures of any of sald stations that 
of the preceding annux! appropriation remains unexpended, such 


hall not exceed the amount actually and necessarily required’ for its) mainte: 
mance and eupport. ¥ 

See. 7. That nothing in this act shall be construed to impair or modify the 
legal relation existing between any of the sald colleges and the government of 
the States or Territories Iu which they are respectively located. 

Sec. & That in States having colleges entitled under this section to the bene- 
fits of this act and having also agricultural experiment stations established by 
jaw separate from said colleges, such States shall be authorized to apply such 
benefits to experiments at stations so established by such States; and In case 
any State sball have established, under the provisions of said act of July second 
aforesaid, an agricultural department or experimental station In connection 
with any university, college, or Institution not distinctly an agricultural college 
or school, and such State shall have established or shall hereafter establish a 
separate agricultural college or school, which shall hare connected therewith an 
experimental farin or station, the legislature of such State may apply In whole 
or \n part the appropriation by this act made to such separate agricultural eol- 
Jege or #chool, and no legislature shall by contract, express or Implied, disable 
Itxelf from so doing. 

Sec. 9. That the gravts of moneys authorized by this act are made subject to 
the legislative nssent of the several States and Territories to the purposes of 
said grants: Provided, That payment of such Installments of the appropriation 
herein inade as shall become due to any State before the adjournment of the 
regular session of Its Iegislature meeting next after the passage of this act shall 
be made upon the assent of the governor thereof duly certified to the Secretary 
of the Treasury. 

Bec. 10. Nothing in this act shall be held or construed as binding the United 
States to continue any payments from the Treasury to any or all the States or 
Institutions mentioned in this act, but Congress may at any time amend, sus 
pend, or repeal any or al] the provisious of this act. 

Approved, March 2, 1887. 


Act or 1890 ror re Funraen ExpowMenr or ARIcULTURAL Contoxs, 


AN ACT To apply @ portion of the proceeds of the public lands to the more complete 
endowment and support of the colleges for the benefit uf agriculture and the mechanle 
arts established under the provisions of an act of Congress approved July second, éight- 
een hundred and sixty-two. 


Bo it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That tl shall | be, and hereby is, annually 
appropriated, out of any ‘money in the Treas not otherwise appropriated, aris- 
ing from the sales of public lands, to be | paid 
and Territory for the more ‘eomantete endowment « an 


Congress approved 

> sun of ‘fifteen housand dollars 

for the year ending June thirtieth, aes een hunk nd ninety, and an annual 
Increase of the amount of such appropriation r for ten years by an 
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thousand dollars, to be applied only to instruction in agricutture, the mechanic 
arts, the English language, and the various branches of mathematical, physical, 
natural, and economic science, with special reference to their applications In the 
industries of life and to the facilities for such Instruction: Provided, That no 
mouey shall be paid ont under this act to any State or Territory for the support 
and maintenance of a college where « distinction of race or color Is made In the 
adinission of students, but the establishment and maintenance of sach college 
separately for white and colored students shall be held to be a compliance with 
the provisions of this set if the funds received in such State or Territory be 
equitably divided as hereinafter set forth: Provided, That in any State In which 
there has been one college established In pursuance of the act of July second, 
eighteen hundred and sixty-two, and also In which an educational fnstitution of 
like character has been established, or moy be hereafter established, and Js now 
aided by such State from its own revenue, for the education of colored students 
In agriculture and the mechanie arts, however named or styled, or whether or 
not it bas recelved money heretofore under the act to which this act Is an 
amendinent, the legislature of such State may propose and report to the Secre- 
tary of the Interior a just and equitable division of the fund to be received 
under this set, between one college for white students and one Institution for 
colored students, established as aforesaid, which shall be divided into two parts, 
and paid accordingly, and thereupon such institution for colored students shalt 
be entitled to the benefits of this act and subject to its provisions, as much as 
it would have been if it had been Included under the act of eighteen bundred 
and sixty-two, and the fulfillment of the foregoing provisions shall be taken ax a 
compliance with the provisions In reference to separate colleges for white and 
colored students. 

Sec. 2, That the sums hereby appropriated to the States and Territories for 
the further endowment and support of colleges shatl be annually paid on or 
before the thirty-first day of July of each year, by the Secretary of the Treasury, 
upon the warrant of the Secretary of the Tnterlor, out of the Treasury of the 
United States, to the State or Territorial treasurer, or to soch officer as sliall bo 
fiesignated by the laws of such State or Territory to receive the same, why shall, 
upon the order of the trustees of the college or the Institution for colored stu- 
dents, immediately pay over said sums to the treasurers of the respective col- 
Jeges or other institutions entitled to receive the same, and such treasurers shall 
be required to report to the Secretary of Agriculture and to the Secretary of the 
Interior, on or before the first day of September of each year, a detailed statement 
of the amount so received and of Its disbursement. ‘The grants of moneys author- 
ized by this act are made subject to the legislative assent of the several States 
and Territories to the purpose of said grants: Provided, That payments of such 
installments of the appropriation herein made as shall become due to any State 
before the adjournment of the regular session of legislature meeting next after 
the passage of this act shall be made upom the assent of the governor thereof, 
duly certified by the Secretary of the Trensury. 

Sere, & That if any portion of the moneys received by the designated officer 
of the State or Territory for the further and more complete endowment, support, 
and maintenance of colleges, or of institutions for colored students, as provided 
in this act, shall, by any action or contingency, be diminished or Jost, or be mis- 
applied, it shall be replaced by the State or Territory to which It belongs, and 
until so replaced no subsequent appropriation shall be apportioned or pald to 
such State or Territory ; and no portion of said moneys shall be applied, directly 
or indirectly, under any pretense whatever, to the purchase, erection, presetya- 
tion, or repair of any bullding or buildings. Au annual report by the president 


H, Doc. 421, 58-3——18 
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‘of each of said colleges shall be made to the Secretary of Agriculture, as well ax 
to the Secretary of the Interior, regarding the condition and progress of each 
college, including statistical information in relation to Its recelpts and expendi- 
res, its library, the number of ts students and professors, and also as to any 
improvements and experiments made under the direction of any experiment sta- 
tions attached to said colleges, with their costs and resniia and such other Indus- 
trial and economical statistics as may be regarded as useful, one copy of which 
shail be transmitted by mail free to all other colleges further endowed under 
this act. 

Sec. 4 That on or before the first day of July in each year, after the passage 
of this act, the Secretary of the Interior shall ascertain and certify to the Seene 
tary of the Treasury as to each State and Territory whether It Is entitled to 
zeceive its share of the annual appropriation for colleges, or of institutions for 
colored students, under this act, and the amount which thereupon each Is entl- 
ted, respectively, to receive. If the Seeretary of the Interlor shall withhold a 
certificate from any State or Territory of its appropriation, the facts and reasons 
therefor shall be reported to the President, and the amount involved shall be 
kept separate in the Treasury until the close of the next Congress, in order that 
the Strte or Territory may, if it should so desire, appeal to Congress from the 
determination of the Secretary of the Interior. if the next Congress shall not 
direct such sum to be paid, it shall be covered into the Treasury. And the Sec 
retary of the Interlor Is hereby charged with the proper administration of this 
law. 

Se. 5. That the Secretary of the Interior shall annually report to Congress 
the disbursements which have been made in all the States and Territories, and 
also whether the appropriation of any State or Territory has beeq withheld, 
and, if so, the reasons therefor, 

See. 6 Congress may at any time amend, suspend, or repeal any or all of the 
provisions of this act. 

Approved, Angust 30, 1890. 


Exreacr ynom an Act Makino Aprsorrrations You THE Derantuent or Agmi- 
CULTURE FoR THE Frsca Year Exvine June 30, 1904 


AGRICULTURAL EXPERIMENT STATIONS: To carry into effect the provisions of 
on act approved March second, eighteen hundred and eighty-seven, entitled 
“An aet to establish agricultural experiment stations In connection with the 
colleges established in the several States under the provisions of an act ap- 
proved July second, eighteen handred and sixty-two, and of the acts supple 
mentary thereto,’ and to enforce the execution thereof, eight hundred and ten 
thousand dollars; forty thousand dollars of which sum shall be payable upon 
‘the order of the Secretary of Agriculture to enable bim to carry out the provi- 
sions of section three of anid act of March second, eighteen hundred and elghty- 
seven, and fifteen thousand dollars of which sam may be expended by the See 
etary of Agriculture to investigate and report to Congress upon the agrienul- 
tural resources and capabilities of Alaska, and to etablish and maintain agri- 
cultural experiment stations in said Territory, Including the erection of build- 
Ings and all other expenses essential to the maintenance of such stations; and 
the Secretary of Agriculture shall prescribe the form of the annual financial state 
Ment required by section three of sald act of Mareh second, eighteen hundred 
and elghty-eeven; shall ascertain whether the expenditures under the appre- 
priation hereby made are in accordance witt provisions of sald act, and 
shall make report thereon to Congress; and the Secretary of Agriculture i 
hereby authorized to employ such assistants, clerks, and otber persons as he 
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muy deem necessary In the city of Washington and elsewhere, and to incur such 
other expenses for office fixtures and supplies, stationery, traveling, freight, 
and express charges, Ulustration of the Experiment Smtion Record, bulletins 
and reports, as he may find essential in carrying out the objects of the above 
acts, and the sums aypertioned to the several States shall be pald quarterly In 
advance. And the Secretary of Agriculture Is hereby authorized to furnish to 
such institutions or lodividuals as may care to bny them copies of the ecard 
index of agricultural literature prepared by the Office of Experiment Stations, 
ond charge for the same a price covering the additional expense involved in the 
preparation of these coples, and be Js hereby authorized to apply the moneys 
received toward the expense of the preparation of the Index. And the Secre- 
tary of Agriculture is hereby authorized to expend fifteen thousand dollars of 
which sum to establish and malvtain an agricultural station Jn the Hawaiian 
Islands, Including the erection of buildings, the printing (in the Hawaiian 
Islands), illustration, and distribution of reports and bulletins, and all other 
expenses essential to the maintenance of said station. And the Secretary of 
Agriculture is hereby authorized to expend fifteen thousand dollars of which 
sum to establish and maintain an agricultural experiment station in Porto 
Rico, Including the erection of buildings, the printing (in Porto Rico), Mlus- 
tration, and distribution of reports and bulletins, and all other expenses essen- 
tial to the maintenance of sald station; and the Secretary of Agriculture is 
authorized fo sell such products as are obtaimed on the land belonging to the 
agricultural experiment stations in Alaska, Hawall, and Perte Rico, and to 
apply the moneys received from the sale of such products to the sanintenance 
of said stations; In all, eight hundred and ten thousand dollars: Provided, 
‘That five thousand dollars of this sum shall be used by the Secretary of Agri- 
culture to Investigate and report upon the erganization and progress of farmers’ 
institutes in the several States and Territories and upon simiur onganizations 
in foreign countries, with special suggestions of plans aud methods for waking 
such organizations more effective for the dissemination of the results of the 
work of the Department of Agriculture and the agricultural experiment sta- 
tons and of dinproved methods of agricultural practice, 

Total for agricultural experiment stations, cight hunired and ten thowsand 
dollars. 

Norariox Ixvesrioarions: To enable the Secretary of Agriculture to inyesti- 
gate and report upon the nutritive value of the various articles and commodities 
need for human food, with special suggestions of full, wholesome, and edible 
Tations Jess wasteful and more cconomical tan those in common use, Ineloding 
special Investigations on the nutritive yulue and economy of the diet In pubile 
Institutions; and the agricultural experiment statious are hereby authorized 
nnd directed to cooperate with the Secretary of Agriculture iu carrying out said 
Investigations in such manner and to such extent as may be warranted by a 
due regard to the varying conditions and needs ef the respective States and 
Territories, and as may be mutually agreed upon; and the Secretary of Agri- 
culture Is hereby authorized to regulre sald stations to report to him the results 
of any such Investigations which they may carry out, whether in cooperation 
with sald Secretary of Agriculture or otherwise, twenty thousand dollars, 

IRRIGATION [yvESTIGATIONS: ‘To enable the Secretary of Agriculture to investi- 
gate and report upon the laws a8 affecting irrigation and the rights of riparian 
proprictors and institutions relating to irrigation and upon the use ef irrigation 
waters, xt home or abroad, with especial suggestions of better methods for the 
‘utilization of Irrigation waters In ogriculture than those in common use, and 
upan plans for the removal of seepage and surplus waters by drainage, and 
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upon the use of different kinds of power for irrigation and other agricultural 
purposes, and for the preparation, printing, and illustration of reports and 
bulletins on frrigation, Yncluding employment of Inbor In the city ef Washington 
or elsowhere; and the agricultural experiment stations are hereby authorized 
and directed to cooperate with the Secretary of Agriculture in carrying out 
sald investigations in such manner and to such extent as may be warranted by 
& due regard to the varying conditions and needa of the respective States and 
‘Territories as may be mutually agreed upon, and all necessary expenses, sixty- 
five thousand dollars. 

Punic Roap Inquires: To ennble the Secretary of Agriculture to make 
Inquiries In regard to the system of road management throughout the United 
States; to make Investigations in regard to the best methods of road making, 
and the best kind of road-making materlals in the several States; the employ- 
ment of local and special agents, clerks, nesistants, and other Inbor required 
in conducting experiments in the city of Washington and elsewhere; and In 
collating, gigesting, reporting, and {Illustrating the results of such experiments ; 
to enable the Secretary of Agriculture to Investigate the chemical snd physical 
character of road materials, for the pay of experts, chemists, and laborers, for 
necessary office fixtures, supplies, apparatus, and materials; telegraph and tele 
phone service, traveling, and other necessary expenses, and for preparing and 
publishing buailetins and reports on this subject for distribution, and to enable 
him to assist the agricultural colleges and experiment stations In disseminating 
{oformation on this subject, thirty-five thousand dollars, three thousand dol- 
lars of which sum shall be immediately available. * * * 

Boutav or Prat Ixpvustuy; Veorracie Patioroarcat anp PaysronocicaL IN- 
VESTIGATIONS : Investigating the nature of disenses injurious to frults, fruit 
trees, grain, cotton, vegetable, and other useful plants; experiinents In the treat- 
ment of the same; the study of plant physiology in relation to crop production 
and the improvement of crops by breeding and selection; to Investigate the dis- 
cases affecting cltrus fruits, pineapples, and truck crops grown during the winter 
In the Southern States; to investigate canaigre and other tannin-bearing plants; 
to investigate and report upon the diseases affecting plants on the Pacifie 
coast; to originate or introduce improved varicties of fruits and vegetables In 
cooperation with the section of seed and plant introduction ; to study the relation 
of soil and climatic conditions to diseases of plants, particularly with reference 
to the Callfornia vine diseases and diseases of the sugar beet, In cooperation 
with the Bureau of Soils, and for other purposes connected with the discovery 
and practical application of improved methods of crop production; to continue 
the work of originating, by breeding and selection, in cooperation with the other 
divisions of the Department and the experiment stations, new varieties of 
oranges, lemons, and other tropical and subtropical fruits more resistant to 
cold anf disease and of better quality; yarleties of wheat and other cereals 
more resistant to rust and smut and better suited to the various sections of this 
country; varieties of cotton more resistant to disease and of longer and hetter 
staple, and rarleties of pears and apples more resistant to blight and better 
adapted for export; to Investigate the causes of decay in forest timber and thn 
ber used for construction purposes, and to devise means for preventing the decay 
of the same; to Investigate the practical application in agriculture of the fixa- 
tion of atmospheric nitrogen by bacterin and other micro-organisms in sotls 
and in the root tubercles of leguminous and other plants; to cultivate and dis- 
tribute these nitrogen fixers and to determine the conditions most favorable 
to their development; to study and find methods for preventing the algal and 
other contaminations of water supplies; the employment of investigators, local 
and special agents, clerks, assistants, and student selentifie aids at an annual 
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salary of four hundred and ejghty dollars each, and other labor required in 
conducting experiments in the city of Washington and elsewhere, and collating, 
digesting, reporting, and Hlustrating the results of such experiments; for tele- 
graph and telephone service; for gas and electric current; purchase of chemicals 
and opparatus required in the field and Jnboratory; necessary traveling ex- 
penses; for express and freight charges; the preparation of reports and tltustra- 
tions; the rent and repairs of a building, not to exceed three thousand dollars 
per annum; all necessary office fixtures and supplies, and for other expenses 
connected with the practical work of the investigations, one hundred and thirty 
thousand dollars, five thousand dollars of which sum shall be immediately 
available. 

PomoroctcaL IsvesTicaTions: Inyestigating, collecting, and disseminating 
Information relating to the fruit Industry; the collection and distribution of 
seeds, shrubs, trees, and specimens; and for collecting and modeling fruits, 
vegetables, and other plants, and furnishing duplicate models to the experl- 
ment stations of the several States, as far as found practicable; the employ- 
ment of Investigators, local and special agents, clerks, assistants, student 
scientifie aids at an annual salary of four hundred and eighty dollars each, 
and otber labor required in conducting experiments in the city of Washington 
and elsewhere; and In collating, digesting, reporting, and illustrating the 
results of such experiments; for gas and electric current; for telegraph and 
telephone services; for express and freight charges; for all necessary office 
fixtures and supplies and for traveling and other necessary expenses, to eon- 
tinne the Investigations and experiments in the introduction of the eulture 
of European table grapes and the study of the diseases that affect them, for 
the purpose of discovering remedies therefor, this work to be done In eoopern- 
tion with the section of seed and plant Introduction; to Investigate In coop- 
eration with the otber divisions and bureaus of the Department and the 
experiment stations of the several States the market conditions affecting the 
fruit and vegetable trade In the United States and foreign countries, and the 
methods of harvesting, packing, storing, and shipping fruit and vegetables, 
and for experimental shipments of fruits and vegetables to foreign countries, 
for the purpose of Increasing the exportation of American fruits and yege- 
tables, and for all necessary expenses connected with the practical work of 
the samme, and such fruits and vegetables os are needed for these investiga- 
tions and experimental shipments may be bought in open market and disposed 
of at the discretion of the Secretary of Agriculture, and he is nuthorized 
to apply the moneys received from the sales of such fruits and vegetables 
toward the continuation and repetition of these investigations and experl- 
mental shipments; to investigate, map, and report upon the commercial fruit 
districts of the United States, for the purpose of determining the relative 
adaptability of the several important fruits thereto, by a study of the con- 
ditions of soll and climate, and of the prevalence of plant diseases existing 
therein as related to commercial frult production, thirty-seven thousand 
dollars, five thonsand dollars of which sum may, In the discretion of the 
Secretary, be expended in cooperation with the experiment station of the 
Stute of Cullfornia for studying the nature of the phylloxera, Anaheim, and 
other diseases of vines, and for ascertaining the best means for protecting 
Vineyaris against their ravages. 

Boranitcan INVESTIGATIONS AND Exreatments: Tavestigations relating to 
medicinal, poisonous, fiber, and other economic plants, seeds, and weeds; the 
collection of plants, traveling expenses, and express and freight charges; for 
all necessary office fixtures; the purchase of paper and all other necessary 
Supplies, materials, and apparatus; for rent and ordinary repairs of « twit 
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ing for office and laboratory purposes, not to exceed three thousand dollars; 
for gas and electric current; for telegraph and telephone service; for the 
employment of investigators, local and special agents, clerks, assistants, and 
‘student scientific alds at an annual salary of four lundred and elghty dollars 
each, and other Iubor in conducting experiments in the cliy of Washington 
and elsewhere; and in collating, digesting, reporting, and ilustriting the 
result of such experiments; subscriptions to and purchase of botanical pub- 
lications for uso in the division; and the preparation, illustration, and pobli- 
cation of reports; to investigate and publish reports upon the aseful plants 
and plant cultures of the tropical territory of the United States, and to 
investigate, report upon, and introduce other plants promising to be valuable 
for the tropical territery of the United States, such plants and botanical and 
agricultural information when secured to be made available for the work 
of agricultural experiinent stations and schools; to investigate the varietics 
of cereals grown in the United States or suitable for introduction, in order to 
standardize the naming of varieties as a basis for the experimental work of 
the State experiment stations, and as an assistance in commercial grading, 
and to investigate, in cooperation with the Bureau of Chemistry, the cause of 
deterioration of expert grain, particularly In oceanic transit, and devise means 
of preventing losses from those causes, sixty-five thousand dollars, 

Geass axp Foraceriaxr Ixvestications: To enable the Secretary of Agri- 
culiure to conduct investigations of grasses, forage plants, and animal foods 
in cooperation with other divisions of the Department; to collect and purchase 
seeds, roots, und specimens of valuable economic grasses and forage plants for 
investigation; experimental cultivation and distribution, and for experiments 
and reports upon the best methods of extirpating Johnson and other noxious 
ind destructive grasses; to purchase tools, all necessary office fixtures, mato 
rials, apparatus, and supplies; to pay freight, express charges, and traveling 
expenses; for telegraph and telephone service; for gas and electric currents; 
for the employment of leca) and special agents, clerks, assistants, and sclontifie 
studeut aids at an annual salary of four hundred and cighty dollars cach, and 
other labor required in conducting experiments in the city of Washington and 
elsewhere; rent and repairs of a building not to exceed one thousand two han- 
‘fired dollars per annum; to prepare drawings and illustrations for circulars, 
reports, and bniletins; and the agricultural experiment stations are hereby 
authorized and directed to cooperate with the Secretary of Agriculture in estab- 
dishing and maintaining experimental grass stations, for determining the best 
methods of caring for and improving meadows and grazing lands, the use of 
Mifferent grasses and forage plants, aud their adaptability to various soils and 
climates, the best native and foreign species for reclaiming overstocked ranges 
‘and pastures, for renovating worn-out lands, for binding drifting sands and 
washed Iands, and for turing lawns and pleasure grounds, and for solving the 
various forage problems presented in the several sections of our country, thirty- 
five thousand dollars, * * * 

Porcirase ann DistRiQuTIoN OF VALUABLE Sexps: For the purchase, propa- 
gation, testing, and distribution of valuable seeds, bulbs, trees, shrubs, vines, 
cuttings, and plants; for rent of bullding, not to exceed three thousand dollars; 
the employment of local and special agents, clerks, assistants, and other labor 
required, in the city of Washington and elsewhere; all necessary office fixtures 
and supplies, fuel, tranaporation, paper, twine, gum, printing, postal cards, gns, 
and cleetric current; traveling expeuses, And all necessary material and repairs 
for putting up and distributing the same, and to be distrituted tn localities 
adapted to thelr culture, two hundred and ninety thousand dollars, of whieh 
amount hot more than forty-eight thousand dollars shall be expended for labor 
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in the city of Washington, District of Columbla, and not less than two hundred 
and ten thousand dollars shall be allotted for Congressional distribution. 
* * * Provided further, That thirty thousand dollars of the sum thus appro- 
priated, or so much thereof as the Secretary of Agriculture shall direct, may be 
used. to collect, purchase, test, propagute, and distribute rare and valuable 
seeds, bulbs, trees, shrobs, vines, enttings, and plants from foreign countries 
for experiments with reference to thelr Lntroduction Into this country; and the 
seeds, bulbs, trees, shrubs, vines, cuttings, and plants thus collected, purchased, 
tested, and propagated shall not be included in general distribution, but shall 
be used for experimental tests to be carried on with the cooperation of the agri- 
cultural experiment stations. 

Bureau oy Cuewistry: * *° * Tostudy, in collaboration with the Weather 
Bureau and agricultural experiment statlons, the influence of environment upon 
the chemical composition of wheat and other cereals, with especial reference to 
the variation in the content of gluten and the suitability of barley for brewing 
and other purposes. 

‘To Investigate the chemleal composition of sugar-prodveing plants in the 
United States and its possessions, and, in collaboration with the Weather 
Bureau and agricultural experiment stations, to study the effects of environment 
upon the chemical composition of sugar-producing plants, especially with refer- 
ence to thelr content of available sugar, seventy thousand five hundred dollars: 
Provided, That fifteen thousand dollars thereof shall be used exclusively for the 
purpose of investigating, deterimining, and reporting the proper treatment and 
process iu order to secure uniform grade and quality of first-class table sirup, of 
which sum ten thousand dollars shall be Immediately available: Provided, That 
if found necessary, twelve hundred dollars of the amount hereby appropriated 
inay be used for the purchase and installment of a pew boiler in the Bureau of 
Chemistry. 


Section 372 of the Postal Laws and Regulations of the United 
States reads as follows: Regulations for free transmission of bulle- 
tins and reports [under the act of Congress of March 2, 1887] are 
prescribed as follows: 


(1) Any claimant of the privilege must apply for anthority to exercise It to 
the Postamster-General, stating the date of the establishment of such station, 
its proper name or designation, its official organization, and the oames of its 
OMicers; the name of the university, college, school, or institution to which It Is 
Attached, if any, the legislation of the State or Territory providing for its 
establishment, and any other granting It the benefits of the provision made hy 
Congress as aforesnid (accompanied by a copy of the act or acty), and whether 
any other such station in the same State or Territory ts considered, or claims 
to be, also entitied to the privilege; and nlso the place of Its location and 
the name of the post-olfice where the bulletins and reports will be matled. The 
application must be signed by the officer in charge of the station. 

(2) If such application be allowed after examination by the Department, the 
postunster at the proper office will be instructed to admit such bulletins and 
reports to the mails in compliance with these regulations, and the officer In 
charge of the station will be notified thereof. 

(3) Only such bulletins or reports as shall have been Issued after the station 
Iecame entitled to the benefits of the act can be transmitted free, and swcls 
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. 
bulletins or reports may be inclosed in envelopes or wrappers, sealed or unsealed, 
On the exterior of every envelope, wrapper, or package must be written or 
printed the name of the station and place of its location, the designation of the 
Inclosed bulletin or report, and the word “free” over the signature or fac 
slinile thereof, of the officer In charge of the station, to be affixed by himself or 
by some one duly deputed by him for that purpose. There may also be written 
or printed spon the envelope or wrapper a request that the postmaster at the 
‘office of delivery will notify the malling station of the change of address of the 
addressee, or other reason for inability to deliver the same, and upon a built 
Plicknge a request to the postmaster to open and distribute the “ franked ™ mat- 
ier therein In accordance with the address thereon, 

Bulletins published by the United States Department of Agriculture and 
anilogons to those of the station, and entitled to be mailed free under the pen- 
alty envelope of that Department, may also be adopted and mailed by the 
several stations, with thelr own publications, under the same regulations, and 
any bulletins or reports mailable free by any agricultural experiment station 
under these regulations may be so malied by any other station baying free- 
mailing authority. 

If such station's annual reports be printed by State authority, and consist in 
part of matter relating to the lind-grant college to which such station Is 
attached, then sald report may be mafled free entire by the director of the 
station; provided, in His judgment, the whole consists of useful information 
of an agricultural character, 

(4) The bulletins may be mailed to the stations, newspapers, or persons to 
whom they are by the foregoing act authorized to be sent, and the annual 
reports to any address within the United States, Canada, Mexico, or Hawallan 
Kingdom (Sandwich Islands}, but not to other foreign countries, free of 
Postage, 

An order of the Postwaster-General dated January 3, 1899, provides “That 
any article entitled to transmission free of postage in the domestic mails of 
the United States, elther In a ‘penalty’ envelope or under a duly authorized 
‘frank,’ shall be entitled likewise to transmission by mail free of postage 
between places in Hawail, Cuba, Porto Rico, and the Philippine Islands; from 
the United States to those islands, and from those Islands to the United States.” 

Among rulings on matters of detail the following are the most: Important: 

“Ta sending out bulletins from an agricultural experiment station it is per- 
infssible to inclose postal cards to enable correspondents of the station to 
acknowledge the receipt of Its publications and to request thelr continuous 
transmission, 

“Copies of the reports or bulletins of the agricultural experiment stations, 
which sre purchased, paid, or subser{bed for, or otherwise disposed of for 
gain, when sent in the mails, are not entitled to free carriage under the ' frank? 
of the director of the station, 

Station bulletins and reports, conelsting of typewritten matter duplicated on 
a mimeograph or other duplicating machine, “retain their character as free 
matter when properly franked by the director of the station.” 

Cards upon which are printed bulletins issued by agricultural experiment 
stations established under the provisions of the act of March 2, 1887, may be 
sent openly In the mails, free of postage, provided the address side of such 
cards bears the indicia prescribed In paragraph 3, section 517, Postal Laws and 
Tegulations, for envelopes used by the experiment stations referred to In mall- 
Ing coples of their bulletins and reports. 

Reports of State boards of agriculture or other State boanis, commissioners, 
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or officers, even though they contain station bulletins and reports, ean not be 
sent free through the mails under the frank of the director of the station, 

The catalogue of the college of which the station is a department can not be 
sent free through the mails under the frank of the director of the station, 
whether said catalozue is published separately or js bound together with a 
station publication. : 


RULINGS OF THE TREASURY DEPARTMENT AFFECTING AGRI- 
CULTURAL EXPERIMENT STATIONS. 


From copies of letters addressed to the Secretary of the Treasury 
and others by the First. Comptroller of the Treasury, relating to the 
construction of the act of Congress of March 2, 1887, and acts suppl2- 
mentary thereto, the following digest has been prepared for the use 
of the stations. The sections are those of the act, the dates those of 
the decisions by the Comptroller: 


Seerion $—Janvary 30, 1888, 


‘That the annual financial statement of the stations, with vouchers, should not 
be sent to the Treasury Department, but that a copy simply of the report that is 
made to the governor is to be sent to the Secretary of the Treasury. 


Srerion $—JaNvaky 31, 1888. 


First. That the Treasury Departwent will not require officers of experi- 
ment stations to do or perform anything not specifically required by said bi. 

Second. That the Secretary of the Treasury !s not required to take a bond 
of the officers of said stations for the money paid over under the provisions 
of said act. 

‘Third That no reports will be required from the stations directly to the 
Seerctary of the Treasury; but the governor of the State must send to the 
Secretary of the Treasury a copy of the report made to bim by the colleges 
or stations. 


Sxerton 4—Drcemeen 16, 1895, 


‘The Solicitor of the Treasury writes: “I am of the opinion that there is no 
authority for an agricultural experlment station to sell Its bulletins outside of 
the State or Territory, Congress appropriates for the publication and free dis- 
tribution of the bulletins, and neither expressly nor by necessary implication 
nuthorizes thelr sale." 


Section 6—Aususr 2, 1888, 


The fiseal year commences on the 1st day of July, corresponding with the 
fiseal year of the Government. 

An agricuitural station entitled to the benefits of anid appropriations made by 
Congress cau anticipate the payment to be made July 1, and make contracts of 
Purchases prior to that time, If it shall be necessary to carry on the work of the 
station. Of course, no portion of sald appropriations paid in quarterly install 
ments can be drawn from the Treasury unless needed for the purposes indicated 
in the act; ond eo much of what is so drawn as may not bave been expended 
within the year must be accounted for as part of the appropriation for the 
followivg year. 
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Section S—Jasvany 30, 1888. 


‘The State of New York ought to designate whether to the college or to the 
station or to both it desires the appropriation to be applied. ‘The eighth section 
of the act seems to authorize the State to apply such benefits to experimental 
stations It may have established as tt desires. 

Where there are no experimental stations connected with the colleges, the legis 
atures of such States must connect the agricultural experiment station with 
the colleges already established under the act of July 2, 1862; there is no 
authority in the act authorizing the establishment of agricultural experimeat 
stations Independent of said colleges, 

‘The act contemplates that where stations have alresdy been established dis- 
connected from the colleges, the legislatures of such States may make such pro- 
visions in regard thereto as they may deem proper; but it does not authorize 
the establishment of stations except in connection with the colleges that were 
at that time or might hereafter be established under the act of July 2, 1862. 


Seorion S—Fenevary 14, 1888. 


Where there Is an agricultural college or station which may have been estab- 
lished by State authority and is maintained by the State, the eighth section of 
the above set would authorize the State to designate the station to whiel it 
desired the appropriation to bé applied, whether to one or more, or all, and the 
Secretary of the Treasury should make the payment under the appropriation to 
whichever one the State might desire, 


Secrrons 1 ann S—Fresuany 15, 1888. 


(2) When an agricultural college or station has been established under the 
act of July 2, 1862, each college is entitled to the benefits of the provisions of 
said act (1. e., of Mureh 2, 1877). 

(2) In a State where an agricultural college has been established under the 
act of July 2, 1862, and agricultural stations have also been established, elther 
under the net of July 2, 1862, or by State authority, before Murch 2, 1887, the 
legislature of such State shall deterinine which one of said institutions, or how 
many of them, shall receive the benefits of the act of March 2, 1887. 

(3) Df the legislature of any State In which an agricultural college has been 
established under the act of Jnly 2, 1862, desires to establish an agricultural 
station which shall be entitled to the benefits of suid act, it must establish such 
station In connection with sald college. 


Paoviso To Sections £ any 8—Decearnen 7, 1588. 


It is within the power of the legislature of any State that has accepted the 
provisions of sald act of March 2, 1887, to dispose of the amount appropriated 
by Congress for said station to either one or all of the agricultural colleges or 
stations which may haye been established In anid State by virtue of either the 
provisions of the act of July 2, 182, or the provisions of said eighth section of 
the act of Mareh 2, 1887. 

‘The whole responsibility rests upon the State legislature as to how the fund 
appropriated by Congress shall be distributed among these various institutions 
of the State, provided there is one or more agricultural colleges with which an 
agricultural station is connected, or one or more agricultural stations, 
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RULINGS OF THE DEPARTMENT OF AGRICULTURE ON THE 
WORK AND EXPENDITURES OF AGRICULTURAL EXPERIMENT 
STATIONS.* 


Tn connection with examinations of the work and expenditures of 
the agricultural experiment stations established in accordance with 
the act of Congress of March 2, 1887, under authority given to the 
Secretary of Agriculture by Congress, questions have arisen which 
have seemed to make it advisable to formulate the views of this De- 
partment on certain matters affecting the management of the sta- 
tions under that act. The statements given below have therefore 
been prepared to cover the points which seem to require special atten- 
tion: 


EXPENDITURES FOR PERMANENT SUBSTATIONS. 


This Department holds that the expenditure of funds spprepriated In accord. 
ance with ‘the provisions of the act of Congress of March 2, 1887, for the main- 
tenance of permanent substations is contrary to the spirit and intent of said 
act. The act provides for an experiment station in each State and Territory, 
which, except In cases specified In the act, is to be a department of the collego 
established under the act of Congress of July 2, 1862. The objects of the sta- 
tions, 28 defined in the firstanentioned act, are evidently of such a character as 
Yo necessitate the services of sclentifie and expert workers, Most of the lnes 
of investigation named in the act are general, rather than local, and Involve 
seibntific equipment and work. It is obviously the intent that the stations 
established under thie act shall carry on important investigations which shall 
‘be of general benefit to the agriculture of the several States and Territories. 
‘The sum of $15,000, which is anally appropriated by Congress under thia act 
for each station, is only suilicient to carry out a limited number of investigay 
ons of the kind contemplated by the act. 

As the work of the stations in the different States has developed, it has been 
found necessary to limit, rather than expand, Che lives of work of the Individual 
stations. ‘Thorough work in a few linea has been found much more effective 
and productive of more useful results than small investigations In numerous 
ues. When we consider the nature of the investigations, the amount of money 
‘Provided for the work of each station, and the fact that the act expressly pro- 
vides for only a single station in connection with each college, it becomes very 
ear that expenditures such as are nocessury to effectually maintain permanent 
‘substations ought not to be made from the funds granted by Congress to the 
States and Territories for experiment stations. The maintenance of permanent 
substations, asa rule, involves the erection of buildings and the making of other 
permanent luprovements, The stuns of money which can be expended for per- 
‘manent improvements under the act of Congress aforesaid are so sinall that it 
is cloar they were not intended to meet the needs of more than one station in 
eich State and Territory. 

When the legislature of » State or Territory has given its assent te the pro- 
visions of the act of Congress of March 2, 1887, and has designated the institu- 
tion which shall roceive the benefits of stid act, if would seem to have exhausted 
‘ita powers in the matter. The responsibility for the maintenance of an experi- 
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ment station under suid act devolves apon the governing board of the institution 
thus designated. If the legislature of the State or Territory sees fit to provide 
funds for the equipment and muinternnce of other experiment stations and to 
put them under the control of the same governing board, well and good, but this 
does not in any way diminish the responsibility of the board to administer the 
funds granted by Congress In accordance with the provisions of sald act. 

‘The wisdem of Congress In limiting the number of stations to be established 
in each State and Territory under the aforesaid act has been clearly shown by 
the experience of the few States and Territories which have attempted the main- 
tenance of substations with the funds granted under said act. The expense of 
maintaining substations has, as 2 rule, materially weakened the central station, 
and the Investigations carried on at the substations have been superficial and 
temporary. It is granted that in many States and Territories more than one 
agrienitural experiment station might do useful work, anc in some States more 
than one station bas already been successfully maintained; but fn all these cases 
the State bas given funds from its own treasury to supplement those given by 
Congress, It Is also granted that experiment stations established under said 
net ef Congress and haying no other funds than those provided by that act wil 
often need to carry on Investigations in different localities in thelr respective 
States and Territories, but it is held that this should be done in such a way as 
will secure the thorough supervision of such investigations by the expert officers 
of the station and that arrangements for such experimental Inquiries should not 
be of so permanent a character as to prevent the station from shifting its work 
from place to place ns cireumstances may require, nor Involve the expenditure 
of funds in such amounts and In such ways as will weaken the work of the sta~ 
tion as a whole. 


As far as practicable, the cooperation of individuals and communities benefited: 
by these special Investigations should be sought, and If necessary the aid of the 
Stutes invoked to carry on enterprises too great to be successfully conducted 
within the limits of the appropriation granted by Congress under the act 
aforesaid. 


PURCHASE OR KENTAT, OF LANDS FOR AGRICULTURAL EXPERIMENT STATIONS. 


This Department holds that the purchase or rental of lands by the experiment 
stations from the fonds appropriated In accordance with the provisions of the 
act of Congress of March 2, 1887, Is contrary to the spirit and intent of sald 
act. The net provides for “ paying the necessary expenses of conducting investl- 
gations and experiments and printing and distributing the results, * * * 
Provided, however, That out of the first annual appropriation so received by 
any station an amount not exceeding one-fifth may be expended in the erection, 
enlargement, or repair of a building or bulldings necessary for carrying on the 
work of such stations; and thereafter an amount not exceeding 5 per centum of 
such tnnual appropriation may be so expended,” The only reference to land 
for the station in the act is In section 8, where State legislatures are authorized 
to apply appropriations made under suid act to separate agricultural colleges 
or schools established by the State “ which shall have connected therewith an 
experimental farm or station.” The strict limitation of the amount provided 
for buildings and the absence of any provision for the purchase or rental of 
lands, when taken In conhection with the statement in the elghth section, which 
treats the farm as in a sense 1 necessary adjunct of the educational institution 
to which the whole or a part of the funds appropriated in accordance with said 
act might In certain cases be devoted, point to the conclusion that It was 
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expected that the Institution of which the station Is a department would supply 
the land needed for experimental purposes and that charges for the purchase 
or rental of Iands would not be made against the funds provided by Congress 
for the experiment station, This conclusion is reenforced by consideration 
of a wise and economle policy In the management of agricultural experiment 
stations, especially as relating to cases in which it might be desirable for the 
station to have Jand for experimental purposes in different localities, ‘The 
investigations carried on by the stations in such cases being for the direct 
benefit of agriculture in the localities where the work [4 done, it seems only 
reasonable that persons or communities whose Interests will be advanced by 
the station work should contribute the use of the small tracts of land which 
will be required for experimental purposes. Experience shows that in most 
enses the stations have had no difficulty In securing such land as they nested, 
without expense, and It Is believed that this may be done in every case without 
inJorlously affecting the Interests of the stations, 


EXPENDITURES BY AGRICULTURAL EXPERIMENT STATIONS FOR CARRYING ON FARM 
OPERATIONS. 


This Department holds that expenses incurred in conducting the éperations 
of farms, whether the farms are connected with institutions established under 
the act of Congress of July 2, 1862, or not, are not a proper charge against 
the funds appropriated by Congress for agricultural experiment stations in 
aceordaviee with the act of Congress of March 2, 1887, unless such operations 
definitely constitute a part of agricultural investigations or experiments planned 
and conducted in accordance with the terms of the act aforesald, under 
vules and regulations prescribed by the governing board of the station, The 
performance of ordinary farm operations by an experiment station does not 
constitute experimental work. Operations of this character by an experiment 
station should be confined to such as are A necessary part of experimental 
inquiries. Carrying on a farm for profit or aa a model farm, or to secure 
funds which muy be afterwards devoted to the erection of buildings for exper!- 
went station purposes, to the further development of experimental investiga- 
tion, or to any other purpose, however laudable and desirable, is not contemplated 
by the law aa a part of tie fonctions of an agricultural experiment station 
established under the act of Congress of March 2, 1887. Section 5 of that act 
plainly limits the expenditures of funds appropriated In accordance with sald 
act to “the necessary expenses of conducting investigations and experiments 
and printing and distributing the results.” 


FUNDS ARISING FROM THE SALE OF PARM PRODUCTS OR OTHER PROPERTY OF AN 
AGRICULTURAL EXPERIMENT STATION, 


This Department bolds that moneys received from the sales of farm products or 
other property In the possession of au agricultural experiment station as the 
result of expenditures of funds received by the station In accordance with the act 
of Congress of March 2, 1887, rightfully belong to the experiment station as a 
department of the college or other Institution with which it Is connected, and 
may be expended In accordance with the laws or regulations governing the 
Ainanelal transictions of the governing board of the station, provided, however, 
that all expenses attending such sales, including those attending the delivery of 
the property into the possession of the purchaser, should be deducted from the 
gross receipts from the sales and should not be wade a charge ngainst the funds 
appropriated by Congress. 
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LIMIT OF EXPENDITURES OF EXPERIMENT STATIONS DURING ONE FISCAL TRAR 


‘This Department holds that expenses Incurred by an agricultural experiment 
station fn any one fiscal year to be pald from the funds provided under the act of 
Congress of March 2, 1887, should not exceed the amount appropriated to the 
station by Congress for that year, and especially that all personal services 
should be paid for out of the appropriation of the year in which they were per- 
formed, and that claims for compensation for such services can not properly be 
paid out of the appropriations for succeeding years. The several appropriations 
for experiment stations under the aforesaid act are for one year only, and officers 
of experiment stations have no authority to contract for expenditures beyontl 
the year for which Congress has made appropriations, 

‘This is plainly implied in the act aforesaid, Inasmuch as section 6 provides 
that unexpended balances shall revert to the Treasury of the United States, “In 
order that the amount of money appropriated to any station shall not exceed the 
amount actually and necessarily required for Its maintenance and support.” 
The annual financial report rendered in the form preseribed by this Department 
should in every ease include only the receipts and expenditures of the fiscal 
year for which the report Is made. 


EXPENDITURES BY AGRICULTURAL EXVERIMENT STATIONS FOR A WATER SYSTEM TO NE 
CHARGED UNDER “ BUILDINGS AND REPAIRS.” 


This Department holds that expenditures by agricultural experiment stations 
from the funds appropriated in accordance with the set of Congress of March 2. 
1887, for the construction of wells, cisterns, ponds, or other reservoirs for the 
storage of water, and for piping, and other materials for a system of storing 
and distributing water, are properly churged, under abstract 18 In the schedule 
for financial reports prescribed by this Department, as being for improvements 
on lands which have hitherto been held to come under the head of “ building 
and repaira” ‘The fact that a water system may be a necessary adjunct of 
certain experimental Inquires does not affect the case, Innsmuch as the timita- 
tous on expenditures for improvements contained In section 5 of the act of Con- 
gress of March 2, 1887, expressly stipalate that these improrements shall be 
such a8 are necessary for carrying on the work of the station. 


EXPENDITURES BY AGRICULTURAL EXPERIMENT STATIONS FOK MEMBERSEKLY IN AGRI 
CULTURAL AND OTHER OROANIZATIONS. 


This Department holds that membership fees in associations and other organi- 
vations are not a proper charge against the funds appropriated by Congress In 
accordance with the act of March 2, 1887, except in the ense of the Association 
of American Agricultural Colleges and Experiment Stations, which Is held to be 
an essential part of the system of experiment stations established under said 
act 


THE ROWROWING OF MONEY TO PAY THE EXPENSES OF AGRICULTURAL EXPERIMENT 
STATIONS, 


This Department bolis that experiment station officers have no authority to 
borrow money to be repaid out of appropriations made under the act of Congress 
of March 2, 1887, and that charges for interest can not properly be made against 
funds appropriated under that act. 

A. C. True, Director. 

Approved = 

J. Sreatixa Morron, Secretary. 

Wasuinaton, D. ©, March 10, 1896. 
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THE USE OF EXPERIMENT STATION FUNDS FOR COLLEGE PURPOSES. 


This Department holds that no portion of the funds appropriated by Congress 
In accordance with the act of March 2, 1887, can legally be used, either directly 
or indirectly, for paying the salaries or wages of professors, teachers, or other 
persons whose duties are confined to teaching. administration, or other work in 
connection with the courses of instruction given in the colleges with which the 
stations are connected or in any other educational institution; nor should any 
other expenses connected with the work or facilities for instruction in school or 
college courses be paid from said fund. In case the same persons are employed 
in both the experiment station and the other departments of the college with 
which the station Is connected a fair and equitable division of salaries or wages 
should be made, and in case of any other expenditures for the joint benefit of 
the experiment station and the other departments of the college the aforesaid 
funds should be charged with only a fair share of such expenditures. 

Respectfully, A. C. True, Director. 

Approved : 

James WILsoN, Secretary of Agriculture. 
WasuHinoton, D. C., October 25, 1897. 


THE ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES AND 
EXPERIMENT STATIONS. 


OFFICERS. 


President. 
B. B. Vooruers, of New Jersey. 


Vice-Presidents. 
J. C. Harpy, of Mississippi. C. D. Woops, of Maine. 
K, L. Borrerrreco, of Rhode Island. B. R. Nicuors, of Kansas. 
K. Davenrorr, of Ilinois. 


Seoretary-Treasurer, 
J. L. Trews, of Vermont. 


Bibliographer. 
A.C. Trur, of Washington, D. C. 


Brecutive Committee, 
Ti. C. Warre, of Georgia. W. Hi. Jorpax, of New York. 
J. L. Sxvorr, of Michigan. ©. F. Curtiss, of Iowa. 
L. 1. Barner, of New York. 


Sections. 


Section on College Work and Administration: R. W. Stinson, of Connecticut, 
chairman; K. 1. Burrerrietp, of Rhode Island, secretary. 

Section on Experiment Station Work: H. J, Parrersox, of Maryland, chairman; 
M. A. Scovett, of Kentucky, seeretary. 


EIGHTEENTH ANNUAL CONVENTION. 
GENERAL SESSION. 


The eighteenth annual convention of this association was held in 
the Chamberlain Hotel, at Des Moines, Iowa, November 1 to 3. Tt 
was the first meeting under the new constitution, which reduces the 
number of sections from five to two, and the advantage of the new 
plan was very marked in enabling delegates to follow the discussions 
more closely, and in concentrating the deliberations upon questions 
relating to the administration of the colleges and stations, their gen- 
eral management and methods of work, The two sections under the 
present constitution are (1) on college work and administration, and 
(2) experiment station work. 

The general sessions were presided over by Dr. W. O. Thompson, of 
the University of Ohio, who delivered the customary presidential 

256 
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address, This dealt with Some Problems in the Colleges of Agriculture 
and Mechanic Arts, and gave special attention to the agricultural 
phase of their work. Among the problems noted were the conditions 
in the agricultural communities, the much-diseussed tendency away 
from the farm, and the lack of opportunity which the farmer's boy 
has for individual initiative. Tt was urged that farm life must not 
he the refuge of necessity, that not all farmers’ sons are suited to be 
farmers any more than all lawyers’ sons are suited to that profession, 
and that marked changes in farming have taken place in recent, 
years which call for special aptitude and training quite as much as 
any other work in life. It was pointed out that intelligent operation 
of the farm is now necessary for any margin of profit, and the fallacy 
that unintelligent men can make successful farmers or satisfactory 
farm laborers was denounced. “ We need to know thatintelligence on 
the farm will produce results just as surely as elsewhere,” and this 
leads to the requirement for agricultural education. 

Considering first the agricultural colleges, which was the starting 
point of education in agriculture, it was pointed out that these insti- 
tutions or departments have been working under the disadvantage 
of too little money, and that there has been a Jack of appreciation 
that agricultural education must necessarily be a very expensive 
form of education, calling for extensive equipment which must be 
maintained at considerable outlay, and other items not commonly met 
with in laboratory work. A plea was made for the introduction of 
agriculture into the rural schools, and for an extension department of 
the college to stimulate interest in agricultural education in the rural 
communities. The agricultural colleges should furnish the inspira- 
tion and initiative for these movements, and there is need of conduct~ 
ing a propaganda in their interests since agriculture differs from 
other industries in that it will not take care of itself, like banking or 
engineering. The speaker held that “the problem of agricultural 
education will not be solved until the agricultural colleges have been 
brought into close and vital relations to the agricultural populations.” 

The report of the executive committee, submitted by Dr. H. ©. 
White, chairman, described the efforts of the commitice in behalf of 
the bills for establishing the mining schools at the land-grant colleges, 
and for the further endowment of the experiment stations, now pend- 
ing in Congress, and the conferences of the committee with the Sec- 
retary of Agriculture and other officials of his Department relative 
to cooperation between the Department and the experiment stations. 
The report led to the discussion of the relations of the experiment 
stations and their work to the Department of Agriculture. In the 
course of the disenssion a resolution, introduced by Dr. W. H. 
Jordan, of New York, recognized the mutually advantageous rela- 
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tions between the Department and the experiment stations of the 
several States, but recorded the belief of the association that the 
continuation and development of these relations and the main- 
tenance and progress of efficient research in agricultural seience 
*demand that the autonomy and paramount position of the sta- 
tions as institutions of research and experimentation be inviolably 
maintained within their respective States, in accordance with the 
terms and spirit of the Hatch Act.” The resolution instructed 
the executive committee to request a hearing before the proper com- 
mittees of Congress for the purpose of presenting the work and 
¢laims of the experiment stations, in order that Congress may be 
properly informed as to the work of these institutions and its valne 
to agricultural practice; and, furthermore, to continue conferences 
with the Secretary of Agriculture relative to cooperation between his 
Department and the stations. 

The committee on the collective exhibit of the agricultural col- 
leges and experiment stations at St. Louis, through its chairman, Dr, 
W. H. Jordan, presented a progress report briefly enumerating some 
of the features relating to the exhibit. 

There was the usual report of the bibliographer, by Dr. A. C. 
True, and the committee on indexing agricultural literature, both 
of which enumerated the bibliographies and indexes to agricultural 
seience which had appeared during the year; and the committee on 
methods of teaching agriculture presented a report on The Teaching 
of Agriculture in the Rural Schools, with a syllabus of an elementary 
course in agriculture. 

The report of the committee on graduate study reaffirmed the plan 
of conducting a graduate summer school under the auspices of the 
association, and recommended that the school be held in future 
every two years, beginning, if possible, with the coming summer. 
The committee was empowered to arrange for the holding of such 
schools, and each agricultural college was requested to make an 
annual contribution of $25 to aid in their maintenance, 

The committee on uniform fertilizer and feeding-stuff laws sub- 
mitted a brief report through its chairman, Dr. H. J. Wheeler, which 
dealt in part with the question of nomenclature in reporting the 
results of analysis; this matter was subsequently referred to a special 
committee to cooperate with a similar committee of the Association 
of Official Agricultural Chemists. 

The report of the committee on rural engineering, presented by 
W. E. Stone, chairman, reported the progress which has been made 
during the year in developing courses in agricultural engineering 
end farm mechanics. Courses in these subjects are now offered by 
the agricultural colleges of California, Colorado, Ilinois, Indiana, 
Towa, Kansas, Minnesota, New York, North Dakota, Wisconsin, and 
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Wyoming. Some examples of the benefits of instruction and inves- 
tigation carried on by these departments were presented. The 
report recognized it as exceedingly important at this time that a 
burean or division of agricultural engineering be organized in this 
Department to aid the colleges which now have courses in agrical- 
tural engineering, to collect the data which such colleges are obtain- 
ing in their experimental tests, to carry on original research, and to 
establish laboratories for practical tests of implements, ete. 

The committee on animal and plant breeding, through Prof, W. M. 
Hays, reviewed the activity in research along these lines, and: 
described the formation of the American Breeders’ Association. 

Resolutions were passed by the association tendering to the Hon. 
H.C. Adams and Hon. F. W. Mondell the hearty thanks of the asso- 
ciation for their earnest, intelligent, and well-directed efforts in 
behalf of the bill for increasing the appropriation to the experiment 
stations and the mining bill, and pledging the hearty cooperation and 
assistance of the association. By another resolution the executive 
committee was authorized to use its efforts to secure the passage of 
these bills and to give precedence i in this to Mr. Adams's bill. 

paying an cloquent tribute to the late Maj. Henry B. 
Alvord, a former president and member of the executive committee 
of the association, were presented by President James K, Patterson, 
of Kentucky. These recorded the high esteem and affection in which 
Major Alvord was held by the association, and testified to his eminent 
services to agriculture in the various public and private capacities 
in which he served. 

‘The social phase of agricultural education was discussed in a paper 
by President Kenyon L. Butterfield, of Rhode Island. He laid down 
the broad proposition that the agricultural college should serve as a 
social agency in helping to solve all phases of the rural problem, and 
pointed out that this was not merely a matter of technic, but a 
problem of economic, political, and social significanee. The present 
courses of study at the agricultural colleges were shown to deal almost 
exclusively with the technical phase and the training of the indi- 
vidual to become a highly specialized expert. The introduction of 
tural economics and the spirit which it stands for was stated to be 
far more than the adding of two or three subjects of study to the 
agricultural course, but involved the socializing of the whole spirit- 
and method of the college. The greatest need of American agricul- 
ture to-day was declared to be social leadership. It was argued that 
the college should assume this leadership and should train men and 
women for the service. A great enlargement of extension work 
among the farmers was advocated in order to teach the people who 
can not come to the college. 
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An address was delivered by Director William Saunders, of the 
Central Experimental Farm at Ottawa, Canada, on The Upbuilding 
of Agriculture, This reviewed the development of agricultural edu- 
eation and experimentation in the United States and in Canada, and 
noted many of the material results of the experimental work in 
Canada and British Columbia, especially in the introduction and 
improvement of cereals by selection and breeding. 


SECTION ON COLLEGE WORK AND ADMINISTRATION, 


The programme of this section included some of the problems of 
the liveliest interest to the land-grant colleges, and the discussion 
served to clarify the views on a number of important points. 

The question as to how far the land-grant institutions may or 
should engage in teaching elementary subjects, not generally recog- 
nized as belonging to the collegiate curriculum, was opened by a 
paper by President W. O, Thompson, who justified bringing the 
elementary instruction quite low down owing to the lack of proper 
training in the rural schools, and also commended the short courses. 
Dr. R. H. Jesse, of Missouri, took the opposite ground and main- 
tained that the remedy for the condition Jay in the improvement of 
the public school system by the introduction of agricultural studies. 
While this was acknowledged to be the long way, as changes of that 
sort are slow of realization, he believed it to be the right way, which 
would justify itself in the long run. He disapproved of the estab- 
lishment of agricultural high schools or preparatory departments for 
the agricultural colleges, but thought that the college of agriculture 
should rest on the public schools. Prof. L. H. Bailey, of Cornell 
University, took a middle-ground upon the question, holding that 
while these forms of elementary instruction do not properly belong 
in the college and are a temporary expediency, they are entirely 
warranted by the fact that the land-grant colleges do not at present 
urticulate with the common schools. He believed that the final issue 
would be to prepare the public schools to prepare for the land-grant 
colleges, as they now prepare for the colleges of arts and sciences, 
but as this will occupy many years, perhaps a generation, he believed 
that the pressing problems of to-day must be taken care of, and on 
that ground defended the short and low grade courses as temporary 
expedients, 

Other speakers presented the local difficulties in confining the 
instruction to a four-year course, and maintained that the short 
courses had first aroused genuine interest and confidence in agri- 
cultural education, and that the more elementary grades of work did 
not obscure the college course. It was held that under present con- 
ditions there is a large body of young men who are not and can not 
be prepared to enter the regular college course, and for these young 
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men, who come fo the college in increasing numbers, elementary and 
short courses are demanded. 

The discussion of this question was continued in a paper by Presi- 
dent J. L. Snyder, of Michigan, upon the subject What Can and 
Should be Done to Increase the Interest in and Appreciation for the 
Agricultural Side of Technical Training? President Snyder urged 
that the courses in agriculture must be technical, and that the agri- 
cultural department must have equal advantages in the way of 
equipment, teaching force, and buildings, with the other depart- 
ments of the college or university. 

Short courses were advocated for those unable to take the longer 
courses. The speaker described what was done in Michigan to 
arouse interest in the agricultural work by maintaining close rela- 
tions with the public schools, advertising the institution in various 
ways, and running excursions to the college during August, which 
the past year was visited by about 8,000 people. 

Dean Davenport, of the University of Illinois, urged the need of a 
differentiation of the subject of agriculture, and a larger number of 
instructors to cover different phases of the subject. Great progress 
has been made in this direction at a number of the institutions, but 
there is still difference in this respect between institutions, and in 
many cases the teaching force is entirely inadequate. He made the 
point clear that the number of men to be taught should not be the 
unit in manning the staff of the agricultural department, as it now 
too often is, but that the true unit should be the subject itself. He 
pointed out that the University of Illinois now has more teachers in 
agriculture than it had students five years ago, and that as soon as the 
number of instructors was doubled the number of students doubled. 
Te expressed the belief that the interest in agriculture on the part of 
the students was usually about in proportion to the number of in- 
structors in that subject,and that greater differentiation and increased 
provision for teaching the various branches of agriculture would 
meet with the same result everywhere that it did at his institution. 

A discussion of the degrees which should be given at the comple- 
tion of the undergraduate courses in agriculture in the land-grant 
colleges, led by President G. A. Harter, of Delaware, brought out 
considerable difference of opinion, some contending for the B.S. and 
B. A. degrees, while others advocated the degrees B. Agr. and 
B.S. A. for the agricultural students as more definitely expressing 
the courses which they had pursued. 

The question as to the intent and purpose of the Morrill Act in 
regard to military instruction was introduced in a paper by Presi- 
dent M. H. Buckham, of Vermont. The special interest in this 
subject has grown out of General Order No. 68, issued by the War 
Department, which prescribes the amount of military instruction 
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which the officers detailed to the land-grant colleges for this duty 
are expected to require. Some of the institutions have found them- 
selves nnable to comply with these requirements, and as a result the 
details have been withdrawn. President Buckham suggested that less 
emphasis be placed on the manual and technical branches of military 
training and more upon the intellectual topics in the military art, 
since the students at these land-grant colleges “take military tactics 
asa part of a liberal education, not to fit them to serve as enlisted 
men.” ‘The quite lengthy discussion upon this subject showed that 
with the general advocacy of the importanee of military work called 
for by the Morrill Act, there was a quite general dissent from the 
prevent requirements of the War Department, and the executive com- 
mittee of the association was finally instructed to present the views 
of the association to the authorities’ at Washington. 


SECTION GN EXPERIMENT STATION WORK. 


This section considered the general subject of the breeding and 
improvement of plants and animals, and held a conference on the 
question of the amount of teaching which it is desirable for station 
workers to do. 

The development of knowledge regarding methods of breeding 
plants and animals and the working out of some of the underlying 
principles was presented in a paper by Prof. W. M. Hays, who 
expressed 2 strong belief in the importance of systematic work in 
breeding and its great commercial application. 

Dr. T. L. Lyon, of Nebraska, spoke upon improvement in the 
quality of wheat, describing the methods which he is working out in 
this line as distinguished from selection for yield alone. Since a 
high yield and high nitrogen content do not go together, it was 
pointed out that there is danger in selecting wheat for yield alone 
that the quality will be injured, and hence it was maintained that the 
quality should be taken account of in breeding or selecting for yield. 

Prof. H. Snyder, of Minnesota, called sttention to the difference in 
value of wheat for various purposes and the lack of standards, and 
on his motion a standing committee of three was appointed on 
standards for determining the value of cereals. 

In a paper on Animal Breeding, Prof. C. F. Curtiss, of Towa, 
reviewed the work which is now being undertaken in animal breed- 
ing at the experiment stations of this country, and made some sug- 
gestions for work in that line. 

In the conference upon the subject of How much teaching, if 
any, is it desirable that a station worker should do? there was a 
lively discussion and a free expression of opinion which seemed to 
be very largely in one direction. In opening the discussion Dr. H. P. 
Armsby, of Pennsylvania, showed that according to the latest statis- 
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tics about 54 per cent of the experiment station workers now do more 
or less teaching in the agricultural colleges, and that the tendency 
seemed to be toward an increase, He expressed doubt as to the 
advantage, which is frequently urged, to the station man of doing 
college work, and he held that at all events the amount should be 
stinll and of advanced character. He believed that in this agrieul- 
tural work a man should be chiefly either a tencher or an investiga- 
tor, and maintained that the two kinds of work called for a differ- 
ent attitude of mind and the use of a different set of faculties to a 
certain extent. : 

Dr, W. H. Jordan maintained that the advantage of teaching, from 
the standpoint of the station man, depended quite largely upon the 
kind of teaching to be done, which, in the case of the agricultural col- 
leges. is very largely the teaching of fundamentals. Such teaching 
he held to be of no advantage to the investigator, although he con- 
eeded that 2 small amount of teaching of an advanced character 
along specialties with which the investigator is dealing might prove 
advantageous. 

Tt developed from the discussion that the plan of requiring this 
dual service from station men was regarded largely as one of expe- 
diency, and that the requirement of too much teaching from men 
holding important positions on the station staff had an unfavorable 
effect upon the general character of the station work. It was urged 
that the teaching should be so arranged on the college schedule as to 
interfere as little as possible with the time of the station worker, and 
that the tendency should be in the direction of restricting the amount 
of teaching and limiting it to advanced work. The discussion served 
to emunciate anew the true function of the experiment station as an 
institution primarily for the high grades of experimentation and 
research and to emphasize more strongly than ever before the great 
need of a sharper differentiation between its work and its corps of 
workers as distinguished from the instruction department of the 
coll 

The matter of federating the farmers’ organizations and societies 
in the different States was brought up, and it was shown how these 
federations had been able to assist the colleges and stations in bring- 
ing about an appreciation of their work and in securing favorable 
legislation. A committee, consisting of TH. J. Wheeler, C.D, Woods, 
and H. J, Patterson, was appointed to take up the matter in the dif- 
ferent States by correspondence, 

The extent to which specialization and equipment for agricultural 
instruction and investigation are being carried was exemplified at 
the Towa State College, at Ames, where the convention spent an inter- 
esting and profitable half day as the guests of that institution. Here 
the large amount of live stock kept primarily for instruction pur- 


"| 
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poses, the new pavilion for stock and grain judging, the well-equipped 
new department of farm mechanics, the commodious soils laboratory, 
the new dairy building in process of construction, and the plans for 
the new agricultural building to cost from $250,000 to $300,000, as 
well as the other departments of longer standing, were typical of 
the rapid advancement in the material equipment for agricultural 
education which will place that department on.a par with engineer- 
ing at the better institutions. 


ANNUAL REPORT OF THE ALASKA AGRICULTURAL EXPERI- 
MENT STATIONS, 1904. 


By ©, C. Gronerson, Special Agent in Charge. 
WEATHER CONDITIONS. 


For the first time since these investigations began it becomes neces- 
sary to report the failure of many crops under experimentation, The 
season has been the coldest on record in the coast region, In the 
interior the season was cold and backward, but some of the early 
grain matured and some of the vegetables grew better than on the 
coast. South of the coast range, along the entire stretch from Port- 
land Canal to Unalaska, grain has been a complete failure, the sum- 
mer not being warm enough to mature it. Vegetables of even the 
hardier sorts have been a success only when the garden happened to 
be located in sheltered places, Potatoes have yielded but one-fourth 
of a crop in weight, and often half of these are too small for use. 
Cabbages have failed to head, and even turnips, ruts-bagas, and car- 
rots haye done poorly. The weather reports submitted herewith 
tell the story of low temperatures, continual rain, and lack of sun- 
shine. Cloudy, rainy weather has also prevailed in the interior to a 
much greater extent than is normal for that region. Neverthe- 
Tess, there was enough sunshine to mature quick-growing early crops. 
At the Copper Center Station nearly all of the Sixty-day oats, a 
yariety imported from Russia by the U. 5. Department of Agricul- 
ture, matured; and at Rampart Station, in latitude 65° 30° N,, 34° 
north of Copper Center, all varieties of barley and oats matured; 
and it is to be noted that grain has matured at Rampart every year 
since we began work there. The explanation is to be found in the 
fact that there is more sunshine during the summer months in that 
latitude than in the region farther south. 

It should be noted that the winter of 1903-4 was unusually severe, 
particularly in the coast region; not, indeed, in excessively low tem- 
peratures, but in moderately low temperatures long continued, accom- 
panied with high winds. The snowfall was light, and vegetation 
not in sheltered places suffered from the cold, drying winds. Salmon 
berries, blackberries, and cranberries among the native vegetation 
were killed in exposed places. This year there are none of these 
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berries in Alaska except in sheltered spots. Fifty per cent of the 
native elderberry bushes on Castle Hill, Sitka, were killed by the cold. 
‘These facts will account for the killing back of the young wood on 
auch of our nursery stock, and, followed by a cold summer with little 
sunshine, tree growth is naturally backward, 


BRIEF SUMMARY OF WORK. 


Since the last report the following has been accomplished at the 
soveral stations: 
CLEARING LAND. 


‘Twenty-one acres have been cloared at the Copper Center Station. 
This, with the 16 acres under culture the past season, will make 37 
serves available for culture at that station, Only 6 acres of the newly 
cleared land has been broken, but it is hoped to break most of the 
remainder in the spring in time for seeding. 

At Kenai Station 34 acres have been cleared, fenced, and broken, 
making 244 acres under culture at that place. At Rampart Station 24 
acres have been cleared and broken and will be fenced, giving us3 acres 
at that station, and at Sitka 1 acre has been cleared and fenced and 
partly drained, which increases the amount cleared to 6} acres, 


BUILDINGS AND IMPROVEMENTS. 


At the Copper Center Station a log house 16 by 24 feet, with a 
shed attached, has been completed and is now occupied by the super- 
intendent of the station. A log barn 20 by 24 feet with large sheds 
has been so far completed as to be in use, and a cache and seed room 
raised from the ground has been built. 

At Rampart Station an addition 12 by 16 feet has been added to an 
old log cabin so as to make the place habitable for the superintendent, 

At Sitka Station a house has been built over the large rain-water 
tank, and a propagating house 10 by 20 feet, with attached workroom 
10 by 15 feet, is under construction, though not quite completed at 
this writing. A large manure shed has been built as an addition to 
the barn. Another improvement has been accomplished by putting 
the city water into the main bnilding. 


EQUIPMENT AND SUPPLIES. 


A complete equipment of tools, implements, and machinery has 
been purchased for the Rampart Station and safely delivered at its 
destination. Nursery stock has been purchased for the growing 
nursery at the Sitka Station. and seed grain and fertilizers have been 
purchased for all the stations 
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XPERIME! y 


Detailed accounts of the experiments at each station are submitted 
herewith. At the Copper Center Station the main aim has been grain 
growing. To this end all the hardy, early maturing varieties of small 
grain that we have been able to produce have been grown. Experi- 
ments to ascertain the effect of fish guano as a fertilizer on tho 
growth of these grains have been under way, Some grasses and 
forage plants have been grown, and also a small amount of the 
common hardy vegetables. 


{ 
The experiments at the Kenai Station may be said to be in a 


transition stage from that of grain growing to dairy work. The 
summers are too cool at Kenai for grain growing, but stock feed 
can be grown in any quantity. We have four milch cows now at the 
station, and it is hoped that we can increase this number to a dozen 
or more and to supply the station with the necessary utensils to run 
n small dairy. Mr. Ress has made a little butter, which he reports 
to be of fine quality. The farm was seeded to grain under various 
forms of fertilizer experiments, but since the grain failed to mature 
and had to be cnt for hay no conclusions ean be drawn, except the 
broad general statement that fertilizers stimulate the growth in a 
large degree. 

The Rampart Station has been and will be devoted wholly to the 
problems involved in grain growing, with such horticultural efforts 
as it may be practicable to undertake. 


The experiments at the Sitka Station have in the main consisted 


in testing the growth of varieties of fruits which give promise of 
some degree of success. To this end nursery stock of many varieties 
and from several sources has been procured. The tests are confined 
fo early maturing sorts, the stock selected being from nurseries in 
the coldest regions in the United States. An attempt is being made 
to propagate raspberries and currants for distribution, which have 
done well here. Several thousand apple seedlings, grown from 
selected hardy varieties, have been procured from the Minnesota 
Experiment Station. These will be used partly for propagation and 
pers out over the Territory before propagation to test their 


Fertilizer experiments proved that the soil needs lime, though they 
were inconclusive in other respects owing to the crops failing, 


GRASS INVESTIGATIONS, 


In compliance with the suggestion made in my last report that 
specialists in the Department could cooperate with us in seientifie 
investigations, Prof. C. V. Piper, of the office of the Agrostologist, 
Bureau of Plant Industry, made a trip of two months’ duration along 


i 





268 REPORT OF OFFICE OF EXPERIMENT STATIONS. 


the coast region from Sitka to Unalaska for the purpose of investigat- 
ing which species of grasses and forage plants are of practical value 
in that region, to determine the value of the grazing lands, and to 
make collections of the flora. Professor Piper's report is submitted 
herewith. It covers very satisfactorily the ground he has gone over. 
But there are still extensive regions in the Territory in which no 
investigations of that character have been made. Numerous inqui- 
ries reach this station about the grazing conditions in the Aleutian 
Islands. There is but little definite knowledge on the subject, and 
no one connected with the station can spare the time to spend a sum- 
mer among these islands, It will take a full season’s work, consider- 
ing the lack of transportation facilities along the islands, and the 
work can not be done except by special provision for the use of a 
boat. If arrangements could be made with the Navy Department 
to secure one of the navy launches, used in connection with the build- 
ing of the coaling station on Kiska Island, it would be very desirable. 
There are also stretches of pasture lands in the interior, which it will 
take two seasons to investigate fully. I therefore recommend that 
this work be continued and suggest that it can not be placed in better 
hands than those of Professor Piper. 


ENTOMOLOGICAL WORK NEEDED. 


No entomological investigations have been made in Alaska. The 
station receives frequent complaints of injurious insects attacking 
garden vegetables, and as there is no entomologist connected with the 
station it would be very desirable if arrangements could be made 
with the Department by which an expert from the Bureau of Ento- 
mology could be detailed to spend a season in Alaska. 


INTRODUCTION OF CATTLE, 


Professor Piper refers with some detail to the efforts that are being 
made at stock raising as a commercial enterprise, and it is not neces- 
sary to dwell on it further than to renew the recommendation made 
in former reports that an appropriation be made for the introduetion 
of breeds suitable to the climatic conditions prevailing in the Terri- 
tory. The cattle which are now here are not well adapted either to 
the wet weather of the coast or the cold weather of the interior. The 
writer believes that the Government would confer a lasting benefit on 
the Territory by introducing the Galloway breed of cattle and such 
hardy sheep as the Black-faced Scotch, For dairy purposes a strain 
of milking Shorthorns will be better adapted to the country than the 
Jerseys or Jersey grades, which are at present most conunon. 
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TEACHING GARDENING TO THE INDIANS. 


The writer ventures to renew his recommendation that steps should 
be taken to teach vegetable growing to the natives of Alaska. They 
are slowly acquiring a taste for vegetables, and their demands for 
seed are yearly more numerous, They know nothing about the cul- 
ture of plants aside from potatoes and turnips, Instead of feeding 
them with rations it will be cheaper to send an instructor in garden- 
ing to visit the principal villages, supply them with seed, give prac- 
tical instruction in their culture, and perhaps maintain model gar- 
dens for a few years. Tt will cost less than to supply them with food, 
and the Indians will be better off in the end. 


REPORT OF 0. V. PIPER ON THE GRAZING LANDS OF THE SOUTH 
ALASKA COAST AND THEIR POSSIBLE UTILIZATION. 


The following is a report of investigations made during the sum- 
mer of 1904, in which the Alaska Experiment Station, through the 
Office of Experiment Stations, cooperated with the Bureau of Plant 
Industry, represented by the office of the Agrostologist. 


ITINERARY. 


Acting under instructions from the Agrostologist, I arrived at 
Sitka July 14, where three days were spent in consultation with 
Professor Georgeson regarding the scope of the proposed investiga- 
tions and in acquiring such available data as would aid in the work. 
July 15 an excursion to the head of Skwashianski Bay made pos- 
sible an examination of the small area of meadow lands there, which 
are said to be fairly typical of similar lands in southeastern Alaska. 
Leaving Sitka July 16, I arrived in Kadiak July 24, touching en 
route at Yakutat, Kayak, Orca, Ellamar, Valdez, Seward, Seldovia, 
Homer, Aurora, and Innerskin Bay, at most of which places oppor- 
tunity was offered for a brief examination of the shore. 

Six days were spent on Kadiak Island, mostly in the vicinity of 
Womens Bay, where a Seattle company has entered extensively into 
the raising of sheep and cattle. 

Proceeding westward July 30, Unalaska was reached August 4. 
On this route, both going and returning, brief stops, varying from 
one to twelve hours, were made at Uyak, Karluk, Cold Bay, Chiguik, 
Unga, Sandpoint, Bellkofski, Unimak Pass, and Dutch Harbor. 
Though these stops were brief, they enabled me at most places to 
make a survey of the neighboring lands. 

August 10 I was again in Kadiak, and on the following day reached 
Seldovia, on Cook Inlet. 
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In order to examine the Kenai peninsula, and especially Kachomak 
Bay, the site of the proposed Finnish colony, it was necessary to 
travel by sloop, a slow but fairly satisfactory mode of progress, 
Eight days were thus spent, visiting Homer, Aurora, Port Axel, the 
Finnish colony site, Anchor Point, Ninilehuck, Kussilof, and Kenai. 

Leaving Seldovia August 28, Yakutat was reached on August 29, 
touching en route most of the places visited while going west. Five 
days were spent near Yakutat examining the surrounding region, and 
especially the flat meadow lands lying along the Ankou and Setuck 
rivers. September 4 Sitka was again reached. 


INTRODUCTION. 


The south Alaska coast from Portland Canal, its extreme sonth- 
eastern inlet, in longitude 130° W., to Unalaska, in longitude 166° 
W., forms almost a semicirele, its diameter being the fifty-fourth 
parallel, and its most northern points, Valdez and Tyonook, lying 
just north of the sixty-first parallel. The total length of this stretch 
of coast, ignoring bays and inlets, is ebout 2,000 miles. 

Officially, the region from Mount St. Elias, longitude 141° W., 
southeastward is designated southeastern Alaska. Westward of 
Mount St. Elias the coast region forms southwestern Alaska, 

From a biological standpoint, Cook Inlet forms a much more nat- 
ural point of division. Eastward from this inlet the land is for the 
most part densely covered with timber, while to the westward the 
lands are mainly grass covered and devoid of timber. 

Of the islands to the westward of Unalaska little is known from 
the standpoint of agriculture, no examination with this end in view 
ever having been made. 

‘The total area of the grass lands of the south Alaska coast approxi- 
mates 10,000 square miles. Nearly all of this lies between Cook Inlet 
and Unalaska. Of this total area at least one-half would seem to be 
capable of utilization. Much of this last is covered with tall and 
rank grasses, often 6 feet high. The remainder, lying in more exposed 
situations or at higher elevation, produces grasses that are too short 
for hay cutting, but furnish splendid pasturage. 


GRAZING LANDS OF SOUTHEASTERN ALASKA. 
THE YARUTAT PLAINS. 


The only extensive areas of grass Iands known in southeastern 
Alaska are those lying in the river valleys near the coast south of 
Yakutat. Inasmuch as these lands have been several times referred 
to in reports, and as they are now in part accessible owing to the 
building of the Yakutat and Southern Railway, a careful examina- 
tion was made of them. ‘This railway has been built primarily to 
tap the several rich salmon streams flowing into the ocean south of 
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Yakutat, it being impracticable to fish them by approach from the 
ocean, The railway, which is projected to be built to the Alsek River, 
a distance of 45 miles, at present is built only to the Setuck River, 
10 miles from Yakutat. 

Practically the whole of this region is an old glacial moraine com- 
posed of fine gravel, which slopes very gently to the seashore. The 
land close to the seashore is somewhat higher than that lying behind 
and is heavily timbered. Owing to this strip of higher land, most of 
the streams flow parallel with the coast for some distance near their 
debouchments. It is along the valleys of these streams that the 
grass lands lie, but owing to the flatness of the land and the slight 
elevation above the sea level they are very poorly drained, notwith- 
standing the gravelly nature of the soil. 

Traveling along these rivers in a canoe one receives the impression 
that the grass is tall and rank on these flat lands. This, in fact, is 
the case on a very narrow strip just along the river banks, where there 
is fine growth of bluetop (Celamagrostis langedorfii) and sedge 
(Carex eruptocerpa). This strip of tall grass is, however, nearly 

confined to the immediate banks of the rivers. The great 
mass of the land is covered with a thin layer of bog moss, which sup- 
ports but a scant vegetation of grass and sedges less than a foot high. 

Tt is a conservative statement to say that fully 80 per cent of these 
Yakutat grass lands are thus scantily grassed. Apart from this 
meager amount of grass, which practically precludes the cutting of 
winter forage, another serious difficulty presents itself in the fact that 
poison parsnip (Cicuta douglasit) occurs quite plentifully over all 
the land that is the least boggy, which, as before stated, is 80 per cent 
of the area. Thus, even if these meadows were used for grazing, 
great care would need to be exercised in the spring, when grass is 
seanty and the sweet but very poisonous tubers of this plant are 
frequently forced to the surface by the frost. 

While the above statements are true concerning the Yakutat 
meadows as a whole, there are small areas which are exceptional, 
Tor example, along the lower Ankou occurs a narrow strip of several 
hundred acres well grassed with silvertop (Deschampsia cespitosa) 
and beach rye (Zlymus mollis) and free from Cicuta. Care would 
‘need to be exercised in utilizing even this, as the surrounding boggy 
lands bear an abundance of poison parsnip. 

Again, the strip of land lying just within the ocean dunes is often 
well grasced with beach rye and red fescue (Mestuca rubra). 

A particularly good area of arable land lies along the railway 
where it reaches the Sefuck River. This consists of 3 or 4 square 
miles of gravelly, well-drained, level land, at present looking much 
like a run-out meadow. It is apparently very well adapted to such 
cultivated grasses as smooth brome and tall meadow oat grass, It 
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will undoubtedly grow all sorts of hardy vegetables. The present 
grass covering is rather scanty, but it is probable that this can be 
greatly increased by cultivation. This particular piece of land is 
well worthy of homesteaders’ attention. 

Tt is within the bounds of possibility that the larger part of the 
Yakutat plain can be drained and made into fine meadow lands. In 
their present state, however, they are not adapted to stock raising, 
with the exception of such small areas as above noted. 


OTHER GRASS LANDS IN SOUTHEASTERN ALASKA. 


Apart from the Yakutat plains there are no extensive grass areas 
known in southeastern Alaska, Along many of the quiet inlets and 
channels are narrow strips of grass on the higher beaches composed 
largely of beach rye, but the acreage of these is always small, At 
the heads of some of the inlets more extensive areas of a similar 
character occur, some of which may contain 100 acres or more. The 
lower portions of such flats are covered with sedges and beach rye, 
while in the higher portions bluetop (Calamagrostis langsdorpit) is 
the principal grass. 

Where such lands lie near enough to the towns they furnish 
admirable sites for small dairy or stock farms, and undoubtedly 
many of them will be so utilized. 


GRAZING LANDS OF SOUTHWESTERN ALASKA. 
THE KENAL PENINSULA, 


That portion of the Kenai Peninsula lying on Cook Inlet and 
north of Kachemak Bay, comprising an area 100 miles long by 20 
to 30 miles wide, is an extensive plateau. Its southern portion, on 
Kachemak Bay, lies 500 to 1,000 feet or more above the sea level. 
Tt slopes mainly to the westward, so that the portion from Anchor 
Point northward is but 100 to 200 feet above the sea level. Most 
of this land is timbered, but there are considerable areas of grass 
Jands near Anchor Point, near Homer, and at the site of the pro- 
posed Finnish colony, 

At Homer there is an extensive sand spit about 4 miles in length 
and from one-quarter to 1 mile across. This spit supports a good 
growth of several grasses and sedges. Beach rye (Zlymus mollis) 
is the most important and most abundant, but red fescue (Festuca 
rubra), bluegrass (Poa pratensis), and seashore grass (Puccinellia 
sp.) furnish considerable grazing, At the base of the spit the land 
vises gradually to the high platcan above, the scattered timber giving 
the appearance of mountain parks. The open portions of this land 
support a luxuriant growth of bluetop (Calamagrostis langsdorfii) 
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often ¢ feet tall. Ata rough estimate the grass lands in this vicinity 
comprise about 2,000 acres. 

The site of the proposed Finnish colony is on the north side of 
Kachemak Bay, not far from its head. From the colony site to the 
head of the bay are extensive tide flats, which are mainly covered 
with sedges about 2 feet high. The marshy nature of these lands, 
together with the coarse nature of the forage, makes them of but 
limited value. Undoubtedly they can be much improved by diking. 

The grass lands of the colony site proper consist of about 500 
acres of excellent land covered with a luxuriant growth of bluetop 
5 to G feet high. These lands lie close to the seashore and less than 
100 feet above it. Back of these lands are high hills, 500 to 1,500 
feet high, the plateau on the top of which consists in part of exten- 
sive grass areas. Much of this grass consists of bluetop often 6 feet 
high. Other areas are pure growths of Siberian feseue (Festuca 
altaica). Interspersed with these are several other good grasses, 
among them <gropyron violaceum, Alopecurus alpinus, Bromus 
richardsonii, and Deschampsia cespitosa. These plateau grass lands 
are apparently very extensive. To render them accessible will, how- 
ever, require the building of roads or trails up to the easiest slopes. 
At Anchor Point there is but little grass Jand near the seashore, 
“but on the plateau behind are considerable areas much like those 
just described. The plateau at this point is, however, much lower. 

An important fact in relation to all of the grass lands of this 
region is that they are underlaid with coal, which is exposed for miles 
in the bluffs along the coast. In view of this fact, itis doubtful if 
fitle to the land can be gained by homesteading it. 

At Kenai there are no naturally grassed lands, except the sand 
dunes along the beach and the marshes lying inside of them, The 
dunes are covered principally with beach rye (?ymus mollis) and 
highend sedge (Carex macrocephala). In the brackish marshes 
oceur red fescue (Festuca rubva) and Puccinellia, Here also is 
found poison parsnip (Cicuta douglasti), and there is a record of 
some native cows having been killed by it several years ago. 


KADIAK ISLAND. 


Kadiak Island is about 100 miles long by 50 miles wide, It is 
mountainous in character, the hills rising quite abruptly from near 
the seashore to heights of 1,000 to 3,000 feet (Pl. VII, fig. 1). At 
the end of July there was still considerable snow at 2,000 feet, but 
this is said to be quite exceptional. 

The island is much cut into by long, narrow bays or fiords, into 
the heads of which flow streams. In such places are usually quite 
extensive areas of flat lands, luxuriantly covered with grass (Pl. VIL, 

H. Doe. 421, 58-3—18 
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fig. 2). The slopes up to 1,500 feet altitude are also well grassed, 
excepting where there are thickets of alder or willow, bat 

usually too steep to utilize otherwise than by grazing. The total 
area of these hillside Jands is much greater than that of the approxi- 
mately level lands, at least. in the proportion of 20 to 1. 


leagsdorfit}, which often covers large areas in a pure ps y 
was exceptionally fine on hillsides burned over in March, by’ 
means the old straw and moss were destroyed, thus 

drainage. Tn such places this grass is often 6 feet high. a ths 
contrary, if the hills are burned over in June the fire kills the grass 
roots as well as the moss, with the result that fireweed (Epitodina L 
angustifolium) takes possession of the ground. 

Other grasses on the hillsides are relatively unimportant, thon 
Festuca alteica occurs in the more gravelly lands in seme abundi 

On the flat lands before mentioned a tall species of sedge 
«yptocarpa) forms a broad fringe along the shore of the bays 
sloughs, especially on lands which are occasionally covered by tide 
water. Back of this sedge beach rye (/lymus mollis) forms a more 
or less broad zone (PL VIIT, fig. 1), often mixed with patches of 
Poa glumaris. Tn the drier lands bluetop is most abundant. , 

These three plants: furnish the great bulk of the forage on Kadiak * 
Island, and, indeed, in most parts of the Alaska const, but the blue- 
top is more abundant than all of the other grasses together, 

Bluetop cures very readily, owing to its slender stems and thin 
leaves, making a sweet and palatable hay, Beach-rye cures much less 
easily. owing to its thick stems. The sedge cures very slowly, even 
under favorable conditions, owing to its pithy stems. All three of 
these plants grow so luxuriantly that they yield from 2 to 3 tons of 
hay per acre. 

Of forage plants other than grasses, a lupine (Zupinus unalog 
sis)and fireweed (Epilobium angustifolium) were both abundant. 
They are readily eaten by sheep. A fern (.Lthyrium eyclosorum) 
often occupies hillsides to the virtual exclusion of other plants, It is 
never eaten by animals, 

In the immediate vicinity of Kadiak the lands have been quite 
closely grazed for years past by the village cows. Tn such 
grazed lands the principal grasses were bluegrass (oa is 
and wild barley (ordexm boreale). The latter is not much relished 
by cattle. 

A very similar condition on closely grazed lands was noticed also 
at Kenai. The facts point to the probability of bluetop being a grass 
that will give way under close grazing; but as bluegrass readily 
replaces the native grasses, permanent pastures of the best kind are 
assured. 
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Fic 2.—ANGORA Goats, WOOD ISLAND, NEAR KaDIAk. 
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The islands lying adjacent to Kadiak are very similar to it in char- 
acter, with the exception of Afognak, which, like the northwest cor- 
ner of Kadiak, is timbered with spruce. 


ALASKA PENINSULA AND ADJACENT ISLANDS. 


The whole region to the westward of Kadiak might briefly be de- 
scribed as being similar to Kadiak, but entirely devoid of timber, the 
shrubs more scrubby, and the grass less luxuriant. The land is none 
the less splendidly adapted to grazing, a large variety of grasses 
eccurring. It is only in favored spots that the grasses are as luxu- 
riant as on Kadiak, though the species are for the most part the same, 
On the hills occur extensive areas of crowberry (mpetrum nigrum), 
Joeally called “ moss,” which in places seriously limits the amount of 


grazing. 

Much of the Alaska Peninsula is far too mountainous to be desira- 
ble for stock raising, but where valleys occur near the heads of numer- 
ous inlets the land often lies very favorably. 


UNALASKA. 


This island differs but little in its vegetation from Kadiak, though 
the plants as a rule are less luxuriant. The principal grasses are 
silvertop (Deschampsia caspitose), beach rye, bluetop, and Calema- 
grostis aleutica, The latter ocewrs but sparingly to the eastward, but 
is quite abundant on this island. 

Some difficulty would be experienced on Unalaska in finding grass 
sufficiently rank to eut for fodder, especially if a large quantity were 
necessary. A cultivated field of bluegrass and white clover in the 
town was, however, as fine as any I have ever seen. Small areas of 
beach rye are nearly as luxuriant as the same grass farther eastward. 


BROWSING LANDS. 


On Kadiak Island and to the westward the mountain sides are 
often covered with 2 dense growth of alder (Alnus sinuata) 3 to 10 
feet high, and to a less extent low willows of several species form 
copses in wet places. These latter especially are said to be eaten 
readily in winter by cows and sheep, and goats are said to eat any of 
the deciduous shrubs, In some places these shrubs cover the ground 
almost to the exclusion of other plants, 

In the region to the eastward of Kadiak there are likewise many 
places where this same alder, together with willows, salmon berry, 
huekleberry, and other deciduous shrubs, forms a large part of the 
vegetation. This is especially true of many places about Prince Wil- 
liam Sound. 
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WINTER FEED. 


Owing to the damp summer climate, the curing of hay on the 
Alaska coast is a difficult matter. With three days of favorable 
weather bluetop will cure perfectly, and where one needs but a small 
quantity of hay no particular difficulty is experienced in getting it. 
On the contrary, where a large quantity of winter feed is needed it 
is practically impossible to secure it. Under such conditions resort 
must be had to silos. Without question the bulk of the winter feed 
used in Alaska will have to be silage. The experience of Professor 
Georgeson and others with beach-rye silage has been entirely satis- 
factory, and doubtless other plants will furnish an equally good 
silage. 

The following analyses of the three most common grasses or grass- 
like forage plants of the Alaska coast have been made through the 
courtesy of the Bureau of Chemistry. ‘Their value ean only be accu- 
rately determined in connection with digestion experiments. These 
three plants are bluetop (Calamagrostis langsdorfii), sedge (Carex 
eryptocarpa), and beach rye (2lymus mollis), 
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UTILIZATION OF SOUTHERN ALASKA GRAZING LANDS. 
SHEEP HUSBANDRY. 


The only sheep seen in Alaska were on the ranch of the Frye- 
Bruhn Company near Kadiak, where about 80 head were seen in 
excellent condition. These sheep are the remnant of 9,000 head which 
were introduced from Oregon in 1902 and 1903, the remainder having 
perished, At first sight it would seem that this appalling loss of over 
98 per cent is concluisve evidence that sheep raising in Alaska is 
not likely to prove profitable. Inquiry into the causes of the mor- 
tality does not necessarily bear out this conclusion. Five hundred of 
the sheep were drowned in March, 1903, by being caught at the head 
of a narrow cove by the incoming tide, One hundred and fifty head 
were lost by becoming frightened and jumping over cliffs. The rest of 
those that died succumbed from scab, which broke out in January, 
1903. Owing to lack of shelter it was then impossible to dip them, 
as that treatment in winter would have been equivalent to killing 
them. The result was that all but about 80 died of the scab, Thus all 
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the mortality was due to causes entirely preventable. Tt was inter- 
esting to know that several head of sheep which ran wild survived the 
winter without care. 

At Uyak I was informed that 4 head of sheep survived the winter 
of 1903-1 without care. 

Some years since the Alaska Commercial Company had a band of 
about 50 sheep on Kadiak, the remnant of a considerably larger lot 
imported from San Francisco. Of the original importation the 
greater portion died the first winter, some say from seab, others from 
cold and neglect. At any rate, this venture seems not to have been 
a success, the last of the sheep having been killed about six years 
since. Various informants have reported so differently to me on the 
facts concerned with this that it does not seem advisable to consider 
it either as evidence for or against the possibility of successful sheep 
raising. It is worthy of note, however, that both these lots of sheep 
were imported from the semiarid regions of Oregon and California 
and brought to a moist and colder country. 

There seems to be a general unanimity of opinion in Kadiak that in 
an ordinary winter sheep can not be safely left without care after the 
beginning of January. Indeed, many would place the time a month 
or six weeks sooner. New grass never appears before May 15, and 
often not until June 1. Therefore, under the best of conditions, sheep 
will need four and one-half months of feeding and shelter. The 
superintendent of the Frye-Bruhn ranch, after one winter's experi- 
ence, thinks it will be more than this. 

Another serious difficulty lies in the lateness of the lambing season. 
Tt is generally agreed that lambing should not take place before June 
1. The lambs will need shelter and feed by December 1 or earlier, 
unless one takes serious chances of losing many. 

Whether sheep raising can be profitable at present under such con- 
ditions remains to be demonstrated. The mere fact that sheep in 
small numbers have wintered without care is no proof that successful 
sheep husbandry can thus be earried on, nor even that one or two 
months’ feeding should suffice. The risks in such procedure are too 
great to warrant a careful stock raiser in taking the chances. 

Destructive wild animals are no menace to sheep raising on Kadiak 
and other islands. Eagles may destroy a few lambs, but these birds 
ure easily exterminated. Kudiak bears are too scarce and too easily 
destroyed to merit: consideration. On the mainland wolves may 
prove troublesome. 

In the light of present knowledge one can be safe in saying that 
sheep can be raised on the Alaska coast if adults are given five 
months’ feed and shelter and the lambs a month more. That such 
sheep husbandry will be profitable is problematical. 
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Owing to the damp climate, foot rot is a disease to be feared. Un- 
usual care should therefore be exercised to import only perfeetly 
healthy animals. 

While the outlook for successfnl sheep husbandry is, in my opinion, 
doubtful, it is desirable that some of the hardy northern breeds be 
tested. Where browse is abundant it is not unlikely that such ani- 
mals may prove decidedly profitable. 


ANGORA GOATS, 


Rey. C. P. Coe, of Wood Island, has several head of Angora goats 
(PL VOT, fig. 2). which have passed the last two winters with but 
little care. This year his herd has shown very satisfactory increase, 
and no difficulty is anticipated in wintering the kids. These ani- 
mals bid fair to be very successful along the Alaska coast wherever 
there is abundant browse and where the winter snowfall is not too 
great. From Kadiak westward there ean be but little doubt as to 
their being a success, and even in southeastern Alaska it is altogether 
likely that they will thrive. Owing to their tractability and the ease 
with which they are kept, Angora goats should prove most useful 
animals for the natives as well as for whites. 


BEEP RAISING, 


Two Seattle companies have already begun to raise beef cattle in 
southwestern Alaska. The Frye-Bruhn Company have 200 head, 
mostly Herefords, on Kadiak Island, while another company is be- 
ginning operations on Akun Island. The former company began 
operations with cattle in July, 1903, with about 260 head. During the 
winter of 1903-4 about 140 head of these were lost, mostly by falling 
over cliffs. Owing to the fact that the earliest grass appears on the 
steep southerly slopes, the eattle crowded in such places, In some 
instances the sod, loosened by the frost, gave way and precipitated 
them over the cliffs. In other cases the cattle used their horns when 
crowded, the wounded ones losing their footholds in endeavoring to 
escape. As precautions more care is now used in selecting their 
feeding grounds and the catile have been dehorned. 

Cattle of yarious breeds have been raised for years past at nearly 
all the settlements along the coast. When they belong to the natives 
they are forced to exist through the winter with little or no care, 
eking out an existence hy feeding on browse and seaweeds. Milch 
cows kept hy whites are fed from five to six months, as a rule. This 
winter the manager of the Frye-Bruhn Company ranch is preparing 
to feed his beef cattle five months or more, and it would seem that 
such a course is better economy than to keep them half starved on 
such feed as they can find. 
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“It is possible to raise many times more beef an the Alaska grass 
Tands than the present population there can use. The only other 
markets available at present are the Pacific coast cities, Whether it 
will prove profitable to raise beef in Alaska and market it in Seattle 
and other coast cities remains to be demonstrated. Apparently there 
is no other outlet for surplus Alaska cattle, but with a sufficiently 
large supply there seems no reason why in time such a trade should 
not be remunerative. 

Cattle fatten readily in spring on Alaska grasses, and keep in fine 
condition till late into the fall. Some Herefords slaughtered at 
Kadiak in July furnished as fine beef as any I have ever seen or 
eaten, 

DAIRYING. 


Milch cows of various breeds have long been kept at most of the 
coast settlements, and the common testimony is that they do exceed- 
ingly well while feeding on the green grasses. Professor Georgeson’s 
tests have demonstrated that they keep up an excellent milk flow 
on beach-grass silage, and doubtless the other grasses are quite as 
nutritious, 

For two reasons I am impelled to believe that the utilization of the 
Alaska grass lands will yield most profit through dairying: (1) 
Beeause of the necessarily long feeding period—five to six months— 
during which only dairy cows yield a compensating return, and (2) 
the freight to distant markets on concentrated produets like butter and 
cheese is not a serious factor. 

There ure many admirable sites for dairy colonies or settlements, 
not only on Kadiak Island, but also on other islands and on the main- 
land. Dairying is to be one of the chief industries in the proposed 
Finnish colony on the Kenai Peninsula. With such an enormous 
wealth of grass as southwestern Alaska possesses it is difficult to 
doubt that it will become a great dairy country. Tt is doubtful if 
equally good opportunities for colonies of dairy husbandmen can be 
found in the United States to-day. Certainly there is no place left 
Where 320-acre homesteads of magnificent grass lands can be had for 
the taking. 

RECOMMENDATIONS, 

In view of the enormous area of the southwestern Alaska grass 
lands it seems most advisable that this undeveloped resource be con- 
verted into wealth. Perhaps nothing will stimulate this more than 
a live-stock experiment station. The peculiar problems connected 
with stock raising in Alaska are likely to prove expensive to pioneers, 
as indeed has already been proven, There are still many problems 
confronting the stock raiser which it is clearly the province of an ex- 
periment station to solve. ; 
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Among the most important lines of work thus presented are the 
adaptability of different breeds, both of sheep and cattle, to the condi- 
tions; the relation of available winter feeds, both to fattening and to 
milk flow; the investigation of such plants as lupine and fireweed 
for silage, and the further investigation of forage plants for eulti- 
vated fields, especially of legumes. 

Such a live-stock experiment station would, in the opinion of the 
writer, best be located on Kadiak Island, or one of the islands im- 
mediately adjacent. The conditions there are fairly representative, 
these islands being better grassed than most of the regions to the 
westward, while they have a shorter season than the equally well 
grassed lands of Cook Inlet. Such an establishment should do much 
to stimulate the rapid utilization of a great resource. 


NOTES ON THE GRASSES AND OTHER FORAGE PLANTS OF THE 
ALASKA COAST, 


GRASSES, 


Savastana odorata (L.) Seribn., Vanilla grass.—A sweet-scented 
grass often used by the Indians in basketry. It occurs in meadows, 
usually scattered among other grasses, very seldom making a pure 
growth. This grass has but little forage value. 

Savastana alpina (Lilj.) Seribn., Alpine vanilla grass.—Very simi- 
lar to the preceding, but much smaller and with a denser inflo- 
rescence. It was observed only on Kadiak Island, at about 1,000 feet 
above sea level, but is known to occur quite generally along the 
Alaska coast, in the mountains. . 

Pihleum adpinum 1., Mountain timothy.—This grass was observed 
at almost every point examined, Luxuriant specimens may be 2 feet 
high or more, but the grass is usually shorter, Owing to its rather 
scanty leafage and low growth it has not been considered of agricul- 
tural value, but it is worthy of such trial in Alaska. 

Phleum pratense VU, Timothy.—This important agricultural 
grass is only sparingly introduced along the Alaska coast. Even 
where established it shows no tendency to become aggressive, but, 
on the contrary, appears but poorly adapted to the conditions. A few 
plants observed were, however, tall and vigorous, suggesting that 
by selection a variety might be secured which would be agricul- 
turally successful. The possibility of seeuring a valuable grass by 
hybridizing this with the preceding species is also worthy of investi- 
gation. 

Alopecurus alpinus J. BE. Smith., Mountain foxtail—aA rare grass 
on the south Alaska coast, but growing 3 to 4 feet high. While too 
searee to be a factor in the amount of native forage, it nevertheless 
may prove of cultural value, and should be tested, - 
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Alopecurus geniculatus L,, Water foxtail—Infrequent, and of 
but little forage value. 

Aretagrostis arundinacea (Trin.) Beal.—This grass much resem- 
bles bluetop, having the same habit and, like it, growing 4 to 7 feet 
high. Tt is not. uncommon along Cook Inlet and is certainly worthy 
of testing in cultivation. 

Cinna latifolia (Trev.) Griseb., Wood reed grass.—A tall grass 
with drooping panicles, found mainly in woods er copses. It is not 
sufficiently plentiful to be of much value. 

Agrostis alba L., True redtop.—This well-known grass was ob- 
served at but two points—namely, Yakutat and Homer—being clearly 
introduced at-each place. It thrives well and seems to be aggressive. 
We judge it to be one of the grasses that will prove of high value 
for grazing in case the native grasses tend to disappear. True 
redtop should not be confused with the grasses called * rediop ” on 
the Alaska coast. There are two grasses thus misnamed, bluctop 
(Calamagrostis langsdorfit) and silvertop (Deschampsia cwapitosa). 

Agrostis hyemalis (Walt.) B. S. P., Rough hair grass; Agrostis 
geminata Trin.; Agrostis equivalvis Trin,; Agrostis mertensii Trin,, 
and Agrostis roxsm Vasey—The foregoing five species are small 
grasses which furnish practically no forage. 

Agrostis exarata Trin., Whitetop.—This species quite closely re- 
sembles true redtop, but has a closer pale green panicle and no creep- 
ing rootstocks. The larger forms of it grow 2 or 3 feet high, and 
under some circumstances may be worthy of cultivation. 

Agrostis melaleuca (Trin.) Hitcheock.—Interesting as being the 
characteristic Alaska coast grass on the sphagnum bogs, Its slender 
stems, scarce a foot high, furnish, however, but little forage. 

Calamagrostis langsdorfii Trin., Bluetop—The most abundant 
xrass on the Alaska coast, growing luxuriantly from sea level up to 
1,000 feet elevation. Extensive areas of this grass are often 6 or 7 
feet high, which during the summer months makes traveling toil- 
some labor. The usual name applied to this grass in Alaska is “ red~ 
top,” but as the name really belongs to a well-known agricultural 
grass which is beginning to appear in Alaska, we would suggest 
* bluetop ” as a more appropriate name, the panicle being blue-purple 
rather than red in color. 

Calamagrostis aleutica Trin., Aleutian reed grass—Found but 
sparingly at Sitka, Latouche, and Unalaska. Too scarce to be of 
forage value. 

Calamagrostis n, sp—Kadiak, in low meadows. A small species 
allied to C. deschampsioides Trin. 

Dexchampsia bottnice (Wahl.) Trin., and Deschampsia cwapitosa 
(L.) Beauv., Silvertop.—These two closely allied species occur mainly 
in low-lying meadows near the seashore, often indeed in places which 
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the high tides cover. They furnish Gecallent greene eee 
the nearly leafless stems yield but little hay. 

Deshampsia curtifolia Seribn—A dwarf species occurring on 
gravelly soil. 

Deschampsia atropurpurea (Wabl.) Scheele—Found at Unalaska’ 
and Latouche. It is of no economic importance. 

Deschampsia calycina Presl., and Deschampsia elongata (Hook.) 
Munro.—Both these species were found along the railway at Yakutat; 
undoubtedly introduced. 

Lrisetum cernuum Trin,—A woodland grass of no economic valne 
collected at Sitka, Yakutat, and Latouche. 

Trisetum subspicatum molle (Michx.) Gray.—In rocky soil, searce,” 
Found at Kadiak and Unalaska. 

Avena striata Michx.—A few plants seen only at Kenai. 

Melica subulata (Griseb.) Scribn.—Unalaska, on rocky cliff near 
the seashore. 

Poa annua V., Annnal bluegrass —Common in yards and waste 
places about nearly all Alaska sotthements. 

Poa stenentha Trin—aA rather common species, but maimly con- 
fined to rocky cliffs and gravelly stream banks, and consequently of 
little forage value. 

Poa eminens Presi.—A coarse species 2 to 4 feet high, growing in 
wet meadows near the seashore. It is not abundant enongh to be of 
importance. 

Pow pratensis L., Kentucky bluegrass—From my observations 
Kentucky bluegrass seems not to be native along the Alaska coast, 
bat introduced. Tn places it is abundant, especially about the settle- 
ments. It is aw important fact that where the native grasses haye 
been displaced bluegrass is one of the principal species to occupy the 
ground. 

Poa nemoralis L.—Frequent, but growing usually on eliffs and 
therefore of little forage value. 

Pow lanata Scribn. & Merrill ined.—a species closely related to Poa 
pratensis, but of coarser growth. It is common at Unalaska, and 
apparently would be of value in cultivation, 

Poa. trivialis L.—Apparently native in Alaska, but scarce. We 
saw it only at Sitka, 

Pow leptocoma Trin, var.—Found only at Orea on stream banks, 

Poa arctica R. Br—A low species occurring at Kadiak and Un- 
alaska. 

Poa hispidula Vasey.—A tall, rather coarse species, of which a few 
plants were seen at Seldovio. 

Paniculavia paneiflora (Presl.) Kuntze.—Found sparingly at 
Sitka, Latouche, and Yakutat in wet places. 
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Panicularia americana (Torr.) MacM.—A few plants found near 
Homer, seemingly native. 

Puceinellia sp—One or more of the obseurely defined species of 
ihis genus occurs on low seashores, often in places which the high 
tide covers Cows are very fond of this grass, but only in excep- 
tional places is it abundant enough to furnish pasturage. 

Festuca rubra V., Red fescue.—Several varieties of this variable 
grass occur along or near the seashores. In sandy soil it is often 
abundant enough to be of importance. 

Festuca altaica Ledeb—A densely tufted grass 1 to 2 feet high, 
forming small tussocks. On the plateau above Kachemak Bay there 
are large tracts where this is the prevailing grass. Presumably it 
is valuable forage, but direct observation on this point is needed. 

Festuca ovina brachyphylla Schultes.—-A very dwarf grass too 
scanty to furnish forage. 

Bromus aleutensis,—Observed only at Unalaska. Rare. 

Bromus sitchensis Trin.—A tall, coarse species, often 6 feet high, 
and the panicles a foot or more long and broad. It is not uncommon 
near Sitka and deserves trial under cultivation. 

Bromus pacifieus Shear—Habit much like the preceding species, 
and, like it, deserving attention in cultivation. 

Bromus vichardsoni Link.—Observed only on the plateau above 
Kachemak Bay. 

Bromus hordeaceus Vs.—Introduced along the railway at Yakutat, 

Agropyron tenerum Vasey—Not uncommon on the Kenai Penin- 
sula. It is likely to prove a valuable hay grass in cultivation. 

Agropyron repens (L.) Beauy.. Couch grass—Common in yards 
and gardens at Sitka, growing 3 to 5 feet high. It seems very well 
adapted to Alaska conditions and, were it not so difficult to eradicate 
where once established, might* be recommended for trial as a hay 


grass. 

Hordeum boreale Sevibn. & Smith, Wild barley.—Common all 
along the Alaska coast, and about the villages often the commonest 
grass. Cows seem to avoid it, at least indicating strong preference 
for the bluegrasses and others. 

Elymus mollis Trin., Beach rye—A very common and valuable 
grass found along the whole south Alaska coast, It commonly forms 
a fringe from 10 to 100 feet wide, or sometimes more, just above high- 
tide mark. In such situations it grows 6 feet high. Where sand 
dunes are formed, as near Kenai and near Yakutat, this grass is the 
principal sand binder. In such situations the heads are often short 
and thick, the florets being somewhat proliferous. This form has 
pea cauied Elymus capitatus Scribn., but it is merely a diseased state 

of £. mollis, both the typical elongated and the condensed heads often 

found on the same plant. 
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Elymus borealis Seribn.—A grass confined to southeastern Alaska 
and of little value. 
SEDOES, 


Carex eryptocarpa Meyor.—The most valuable sedge for forage 
along the Alaska coast, frequently covering large areas, In fayora- 
Dle places it grows 4 to 5 feet high. On the Yakutat plains it is an 
important element of the flora. Near Kadiak and near Sitka it was 
found covering extensive tracts of low-lying land along the seashore, 
the plant occupying the ground between the zone of beach rye and 
ordinary high-tide mark. Quantities of it were cut for feed on the 
Frye-Bruhn ranch, but owing to the pithy stems it dries very slowly. 

Carex macrochata Meyer.—A small spécies common on the drier 
lund near the sea level. Cattle graze upon it readily, It is the most 
important dry-ground sedge. 

Caren macrocephala Willd—On the sand dunes at Kenai, where 
it is of some importance as a sand binder. 

‘arex sitchensis Presc—A tall, abundant species, bat : woes 
growing in very wet places, so that it can searcely be wi 


LEGUMINOUS PLANTS. 


Lupinue wnalaskensis Wats., Lupine.—This lupine is exeeedingly 
abundant from Cool: Inlet westward, often covering large areas in a 
nearly pure growth. In favorable places the plants are 3 feet high. 
Sheep eat it readily while green. Inasmuch as this is by far the 
most abundant leguminous plant in south Alaska, it is most desirable 
to ascertain the value of this plant as silage. It is too fleshy to be 
tured as hay. 

Lathyrus maritimus (L.) Bigel., Beach pea—Common on high 
seabeaches, but owing to its low growth it can not be harvested, 
Cattle feed readily upon it. The seeds are quite large and sweet, 
so that it is often used as human food. 

Lathyrus paluster 14, Swamp pea.—A much more slender plant 
than the foregoing and much less plentiful. Near Kadiak, however, 
several considerable patches of it in nearly pure growth were 
observed. 

Vicia sitchensis Bong. (V. gigantea Mook.) —Observed only near 
Sitka. A very tall and leafy species, often 6 to 8 feet high, clamber- 
ing over bushes. The flowers are ochraceous. The plant deserves 
trial in cultivation. 


OTITER PLANTS OF PORAGE VALUE. 


Fritilaria kamtschatcensis (L.) Ker., Wild rieeo—The subter- 
ranean bulblets of this plant, which resemble a mass of rice grains, 
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were formerly much used as food by the natives. In the few places 
where hogs are kept they feed greedily upon these bulblets. The 
plant prefers the low-lying lands near the seashore, 

Epilobium anqustifolium L., Fireweed.—When hillsides are burned 
over in June, the intensity of the fire is usually such as to destroy 
grass roots. Under such eireumstanees a nearly pure crop of fire- 
weed is likely to follow. Sheep eat this plant readily when green. 
Tt is desirable to test the value of the plant as silage, as its great 
abundance often makes its harvesting an easy matter. 


THE COMPOSITION OF SILAGE MADE FROM BEACH GRASS. 


Beach grass (#/ymus mollis) constitutes for the most part the 
silage material in Alaska, at least in the const region. It is a very 
rank, coarse grass, and in most places yields a heavy tonnage to the 
acre. It grows on the flats or deltas built up by streams, at the head 
of bays and inlets, and occasionally along a stretch of flat, sandy 
beach just beyond the reach of high water, though in many places it 
is partly flooded at extreme high tides. As a rule, it forms a pure 
growth, though occasionally, particularly in low places, it is mixed 
with sedges, 

This grass has been used to fill the station silo at Sitka every year 


since it was built. This year a sample which had been in the silo for 
just one year and taken from the middle of the silo near the bottom 
was sent to the Bureau of Chemistry for analysis. Doctor Wiley’s 
letter, attached hereto, shows that this silage is exceedingly rich in 
nutritive elements, particularly protein, and the writer can testify 
from experience that it makes good feed for cattle. 


Serremmen 1, 1004. 
Dr. B. W. Auten, Acting Director, 
Office of Brperiment Stations, Department of Agriculture. 
Deas Sin: Below is given the analysis of the sample of beach-grass silnge 
from G. C. Georgeson, Sitka, Alaska, which you sent us under date of August 15. 
The sample contained 09,77 per cent water, Analysis of the dried sample is 
as follows: 


H. W. Winey, 
Chief Bureau of Chemistry. 
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ANALYSES OF ALASKAN SOILS. 


Prof, Milton Whitney, Chief of the Burean of Soils, has very 
kindly analyzed several samples of soils sent him for investigation, 
Sixteen of these samples are from the experiment station at Copper 
Center. Table 1 gives the result of a mechanical analysis of these 
samples, and it also shows at which depth they were taken and their 
relative positions with reference to the Copper River. Most of them 
are deficient in organic matter, though two samples appear to be 
very rich in humus. 

Table 2 gives the chemical analyses of these samples, and Professor 
Whitney's estimate of their value is indicated in his letter which 
refers to the subject. 

Another sample of soil was sent to the station by a settler near the 
mouth of the Stikine River. Professor Whitney’ 's letter on this 
subject gives the result of his examination. 

‘The soils in Alaska vary so exceedingly that the examination of 
particular samples can not give us an idea of the character of the 
soil except in the immediate vicinity where the samples were taken, 


U. & Derantaent or Acntccrrent, Bears or Sons, 
Washington, D. C., March 14, 1903. 
Dr. A.C, Tare, Director, 
Office of Experiment Stations, Department of Agriculture, 

Dear Sm: We Inclose herewith results of mechanical and chemical analyses 
of a number of soils forwarded by you to this Bareau some time since, these 
soils having been collected by Professor Georgeson in Alaska, From a physical 
point of view, these soils are interesting iu showing unusually small amounts 
of medium-sized grains, on the whole, Three of them, Nos. 7054, 7655, and 
7656, contain unusnally large quantities of organic matter, and we would be 
inclined to think that they ean be successfully worked only with especial care ag 
to thelr drainage. The chemical analyses show no unusual features, as they all 
contain apparently enough of the essential mineral plant foods to supply the 
needs of the ordinary agricultural crop, 

We would especially call your attention to Nos. T7654, 7655, and 7656 agaln, 
on recount of 4 large amount of nitrogen present In these soils, and it is our 
opinion thet they might be expected to respond favorably to applications of 
lime, If this substance can be economienily obtained. 

Very truly, yours, 
Minrox Wirrney, Chief of Burcou, 
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‘Dest Siz: We have examined the sample of soil collect 
from near the mouth of the Stikine River, Alaska, forwa’ 


seme time since by you, obtaining the following results 


“tnineral constituents : 
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Potassium (K,0)__ 
Uiitrogen (N)..-...-------—- 
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‘You wil! ace from the analysis that so far as can be Judged by thia method of 
examination the soll Is well supplied with the principal mineral plant food 
constituents, This sample shows 3.2 per cont of organic matter, much of 
which is in the form of rootlets, and therefore can not be as readily made ose 
of by plants as If in 1 more decomposed state. 

‘The texture of the soil Is that of 4 silty loam, Probably 75 to $0 per -cent 
of the particles are of the size called “silt.” There is a rery small percentage 
of the finer grades of sand and probably 15 per cent of clay present. This 
soil resembles some of the loess soils of the Mississippi Valley, especially those 
which have been formed by the washing of the loess from the bluffs and its 
redeposition nlong the streams, These solls are usually quite productive and 
yleldl good crops of corn, wheat, oats, potatoes, pens, tomatoes, cabbage, and 
other truck and market-garden crops, as well as orchard fruits. While it is 
not possible from the small amount of data to draw any yery definite con- 
clusions, we should expect this soll, under good drainage conditions, suitable 
management, etc, to prove a very productive one, 

Very truly, yours, 
Mirvton Wurrxer, Chief of Bureau, 


WORK AT SITKA STATION, 


The cultural work is detailed in the following notes. The weather 
conditions were so unfavorable that no crops of any kind reached 
the perfection attained in former years, This station is now devoted 
chiefly to the testing and propagating of fruit trees, berry bushes, 
and ornamentals of such kinds as give promise of succeeding in 
Alaska. They will then be distributed to the other stations and to 
others in all parts of the Territory who will agree to cooperate with 
us in the work of ascertaining what can be grown. The station 
will begin the distribution of raspberries, currant bushes, and some 
few fruit trees in the spring. Wild species of raspberries and 
currants are found more or less abundantly in the lower mountain 
regions of the coast range, and cultivated varieties do well every- 
where in the coast region, but it is still uncertain if they can be 
grown in the interior. For purpose of propagation the station has 
procured small stocks of carly and hardy varieties of apples and 
cherries and plums from the experiment stations in South Dakota, 
Towa, and Minnesota, and from nurseries at Yankton, S. Dak., and 
Lake City, Minn. The notes herewith show that their growth this 
year has not been all that could be wished, because of the abnormally 
cold, backward season. 

The soil at this station is new and as yet not in good condition 
for fruit, For this reason it will be necessary to grow crops which 
will improve the tilth, such as potatoes, soiling crops, and the like, 
for some time. With this in view, potatoes and cabbage were planted 
on about 2 acres and oats sown on 2 acres more. The potatoes 
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yielded a fourth of « crop, the eabbages did not head, and the oats 
did not mature. 

A small plantation was made of the native cranberry, whieh is 
doing well, though it had no fruit this year, and a few plants of the 
Eastern cranberry were secured from the Wisconsin Cranberry 
Growers’ Association. Tt is difficult to get plants here alive, but 
some few are doing fairly well. 

Strawberry plants sent here by mail are nearly always dead om 
arrival; but a small collection of varieties, most of which grew well 
in 1908, was obtained. Eighty per cent of these were winterkilled 
last winter. 

This year a splendid start was made with the native Alaska 
strawberry. Its home is on the bleak sandy beaches from Muir 
Glacier to Prince William Sound. It is a rampant grower, but & 
very shy bearer, The fruit is, however, of very fine quality and 
often as large asa thitble. It is hoped to produce one or more hardy 
varieties from crosses. Attempts at hand fertilization have not 
been a success so far, because the native plants are out of bloom 
before the cultivated varieties begin blooming. To aid in suck 
work a small propagating house, 10 by 20 feet, with a workroony 
attached, 10 by 15 feet, was built. It is not quite finished at 

Some fertilizer experiments were made on a small scale with oats 
and vegetables, using combinations of lime, fish guano, nitrate of 
soda, muriate and sulphate of potash, and superphosphate. Experi- 
ments with the same fertilizers in a series of pots, or rather box 
eolture, with wheat, barley, oats, and buckwheat, were made, but 
since the crops failed the experiments were of little value. They 
proved this much, however, that the growth was decidedly more 
Vigorous where a heavy dressing of caustic lime was applied. Thi 
was particularly the case on a piece of raw, penty soil seeded to 
nommon oats. Tt was treated with 300 pounds muriate of potash 
to the sere, and a strip through the center was, in addition, treated 
with caustic lime at the rate of a ton to the acre. The limed strip 
produced a uniform and fair growth, while on the plats not limed 
the plants turned yellow and died. 
~ Lime has been used sparingly because it is expensive. It costs 
Tere at Sitka $4.50 a barrel of 200 pounds. A ledge of limestone 
has been located some 14 miles from the station and a supply will 
‘be quarried during the winter. By the aid of the launch and scow, 
‘it can be hauled home and later burned for the needs of the station. 

During the year considerable progress was made in extending the 
stock of fruit trees, bush fruits, ornamentals, etc., in the nursery. 


HM. Doc. 421, 58-3—10 
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The present condition and amount of growth of the different van- 
eties are shown below: 


APPLES. 


Duchess, 19 trees. May 2, uninjured by frost, buds swollen. 
October 10, 1 foot new growth, new wood very soft. This variety 
promises to do very well in this climate. 

Red Astrachan, 18 trees. May 2, new wood one-third winterkilled, 
October 10, 3 inches new growth, not thrifty, 

Yellow Transparent, 20 trees. May 2, tips killed. October 20, 
new growth 7 inches; trees look well. Wood too soft to withstand 
severe winter. 

Maiden Blush, 16 trees. May 2, last year’s growth killed back 
three-fourths. October 10, very poor, practically no new growth, 

Early Harvest, 18 trees. May 2, tips killed back by cold. Octo- 
ber 10, trees healthy, but only 2 inches new growth. 

Raspberry, 18 trees) May 2, tips winterkilled. October 10, 4 
inches growth. Gives fair promise. 

Sylvan Sweet, 18 trees, May 2, tips killed, buds starting to open, 
July 1, 9 trees have good color, very little new growth. October 10, 
in fair condition for winter, 6 inches new growth. 

Bureka, 19 trees. May 2, new wood killed back one-half. July 
1, 4 trees dead, leaves small on remaining trees, very unthrifty. 
October 10, trees made fair growth; average 5 inches. In fair con- 
dition. 

Tetofsky, 20 trees. May 2, tips injured. July 1, very backward: 
8 inches growth, October 10, the growth on this variety for the sea- 
son is not thrifty, Grew none after July 1. 

Brier Sweet, 20 trees. May 2, tips killed. July 1, all trees nearly 
dead. No new growth October 10. Very poor, barely alive. No 
growth this sexson. 

. Lowell, 17 trees. May 2, last season's growth killed back one- 

half. July 1, 2 inches new growth. Trees look well October 10, 
Season’s growth 5 inches; good promise. 

Standard Hibernal, 3 trees, May 2, uninjured by cold. July 1, 
2 inches growth. October 10, very thrifty. Season’s growth, 16 
inches. 

Hyslop, 1 tree. May 2, tips injured, buds swelling. July 1, 4 
inches growth. October 10, vigorous looking. Season's growth, 6 
inches. 

Whitney Crab, 18 trees, May 2, tips killed. July 1, good color, 2 
inches growth. September 1, 10 inches growth. October 10, season's 
growth, 12 inches, In fair condition for winter. Best of the erab 
apples. 
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Martha, 20 trees, May 2, uninjured, buds swollen. July 1, 4 trees 
unthrifty, others making some growth, October 10, average 
for season, 10 inches. Three of these trees will probably die before 


spring. 

Transcendent, 3 trees. May 2, uninjured, buds swollen. July 1, 
4 inches new growth. October 10, trees do not look very well. Very 
little growth since July 1. 

‘These apples have made a very good showing under the adverse 
conditions. . The new growth of last season did not harden up suffi- 
ciently to withstand the severe cold of the winter. The gronnd 
heaved badly when frozen, which caused the tearing and severe 
injury to the root system. This season has been an extremely wet and 
backward one for the trees to regain their normal vigor. 

Standard apples planted ihis season—Benoni, 5 trees, set July 1. 
All alive and in leaf. October 10, 6 inches growth. 

Early Strawberry. 5 trees, set June 3. July 1, nearly in full leaf. 
October 10, 9 inches new growth; very promising. 

Fanny, 5 trees, set June 3. July 1, in Jeaf. Octobor 10, season’s 
growth, 9 inches. 

Golden Sweet, 5 trees, set June 3. July 1, coming out. July 16, 
in full leaf. September 1, 3 inches growth. October 10, 5 inches 
new growth. Promises to do well. 

Primate, 5 trees, set June 3. July 1, coming out. July 16, in full 
leaf, September 1, 8 inches growth. October 10, 5 inches new 


Sops of Wine, 5 trees, set June 3. July 1, buds nearly open. July 
16, nearly in full leaf. September 1, 2 inches growth. October 10, 
season’s growth, 4 inches, 

Summer Rose, 5 trees, set June 3. July 1, coming out. July 16, in 
leaf: September 1, 3 inches growth. October 10, season’s growth, 5 
inches; promises well. 

Sweet Bough, set June 3. July 1, buds nearly open, July 16, in 
full leaf. September 1, 6 inches growth. October 10, season's 
growth, 12 inches. This variety made the strongest growth of the 
standard trees set this season. 

Williams Favorite, 5 trees, set June 3. July 1, coming in leaf. 
July 16, leaf in full. September 1, 3 inches growth. October 10, 
growth for the season, 5 inches. 

Dwarf trees—KEarly Harvest, 3 trees, set June 3. July 1, buds 
opening. July 16, nearly full leaf. September 1, new growth, 4 
inches. October 10, season's growth, 4 inches. 

Fanny, 3 trees, set June 3. July 1, buds swollen. July 16, leaves 
nearly full grown. September 1, new growth, 4 inches. October 10, 
new growth for season, 6 inches. 
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Golden Sweet, 8 trees, set June 8. July 1, buds well advanced. 
July 16, in leaf. September 1, 3 inches new growth. October 10, 
season's growth, 4 inches. 

Keswick Codlin, 3 trees, set June 3. July 1, buds swollen. July 
16, leaves nearly full grown. September 1, 8 inches new growth, 
October. 10, 4 inches season's growth. 

Primate, 3 trees, set June 8. July 1, leaves coming out. July 16, 
in full leaf. September 1, 4 inches growth. October 10, 6 inches 
new growth. - 

Red Astrachan, 3 trees, set June 3. July 1, in leaf. July 16, in 
full leaf. September 1, average growth, 3 inches, October 10, 
average season’s growth, 6 inches, 

Tetofsky, 3 trees, set June 3. July 1, buds scareely swollen. July 
16, in leaf. September 1, no growth. October 10, 3 inches new 
growth. 

Yellow Transparent, 3 trees, set June 3. July 1, buds well 
advanced. July 16, in full leaf. September 1, 3 inches growth. 
October 10, 4 inches new growth. 

Sweet Bough, 3 trees, set June 3. In leaf July 1. July 16, in full 
leaf. September 1, 6 inches new growth. October 10, season‘s 
growth, 14 inches. Vigorous grower; gives good promise. 

These varieties were planted in well-drained gravelly soil. Were 
received in good condition, and made a good start, considering sea- 
son and lateness of planting. 

Apple grafts —Grafits of 1903: All new wood was killed back one- 
half. New growth this season averages 15 inches. Very tender for 
winter weather. June 1, Lowell on Wild Crab (crown), 2 coming 
in leaf. Lowell on Wild Crab (whip), 2 growing. Martha on Wild 
Crab (crown), 3 growing. Red June on Wild Crab (whip), 1 
growing. : 

Apple grafts made in February from Alaska-grown scious on 
seedling stock: The wood of these scions was very soft and the 
seedling roots were 2 years old, making it very difficult to get the 
grafts to take. About 26 per cent grew, The growth was weak and 
the wood is not mature enough to stand severe freezing. 

October 10, Maiden Blush 2, Red Astrachan 23, Duchess 16, Rasp- 
berry 20, Yellow Transparent 15, Red June 1, Sylvan Sweet 36, 
Eureka 1, Martha 28, Whitney 20, Early Harvest 16, Whitney on 
Native Crab 4. 

Scions from Towa Experiment Station: Ninety-seven per cent of 
these grafts grew. Northwest Greening 2, Northwest Greening on 
Native Crab 1, Malinda 1, Hibernal 7, Wealthy 5, North Star 5, 
Walbridge 4, Patten Greening 5, Princess Louise 8, Ansim 7, Oka- 
bena 3, Brier Sweet 5, and Green Sweet 2, 
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Apple grafts received from Jowel Nursery, Lake City, Minn.; 

Bode, 50 received, 49 grew; Hibernal, 50 received, 42 grew; Long- 
field, 50 received, 49 grew; Lyman Prolific, 50 received, 34 grew5 
Jewel Winter, 20 received, 10 grew ; Minnesota, 20 received, 10 grew; 
Virginia, 20 received, 9 grew; Wealthy, 50 received, 44 grew; Yellow 
Transparent, 50 received, 49 grew, 

Received from Yankton Nursery, Yankton, 5, Dak.; 

Peerless, 7 trees, set May 5. June 15, in full leaf. July 1, all 
growing nicely. August 15, 4 inches new growth. October 10, look 
well; grown little since August 15. 

Duchess, 8 trees, set May 5. June 15, in full leaf. July 1, grow- 
ing thriftily. August 15, new growth 6 inches. October 10, season’s 
growth 8 inches. 'rees thrifty. 

Wealthy, 6 trees, set May 5. June 15, not quite in full leaf. July 
1, all growing. August 15, 3 inches new growth. October 10, 
season’s new growth 5 inches. 

Patten, 7 trees, set May 5, June 15, in full leaf; growing. July 
1, very good growth; thrifty. August 15,4 inches growth. October 
10, looks well, but has grown but little since August 15. 

Hibernal, 7 trees, set May 5, June 15, all growing. July 1, 3 
inches new growth. August 15, 10 inches growth. October 10, 
season’s growth 13 inches; very promising. 


Jessie, T trees, set May 5, June 15, all growing. July 1, 3 inches 
growth. August 15, 12 inches growth. Very thrifty. October 10, 
season’s growth 14 inches. 

dune Berry, 13 plants. May 2, uninjured by frost, buds well 
advanced. July 1, very thrifty, 3 inches growth, in bloom. Septem- 
ber 1, some fruit, coloring up slightly, new shoots 15 inches long. 
October 10, thrifty, season’s growth 18 inches; some fruit matured. 


CHERRIES. 


English Morello. May 2, one-third last year’s growth winterkilled, 
12 trees alive. June 1, very backward. July 1, 10 trees alive, but 1 
Vigorous. September 1, average growth 5 inches, 

Ostheimer, 15 trees. May 2, tips winterkilled. June 1, buds well 
adyanced. July 1, backward; more vigorous than English Morello; - 
2 trees in bloom. September 1, average growth 6 inches, October 
10, average growth 8 inches. Trees vary greatly in growth; no fruit 
set, 

Early Richmond, 19 trees. May 2, new wood killed back one-third. 
June 1, buds barely begun to swell. July 1, all growing; not vigor- 
ous. September 1, average new growth 12 inches. October 10, sea- 
son's growth 15 inches. This variety came out and is the most prom- 
ising of any at close of this season. 
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Dychouse, 19 trees. May 2, tips winterkilled. June 1, buds well 
advanced, July i, all growing very slowly. September 1, 5 inches 
new growth. October 10, trees look very well. Season's growth 
averages 7 inches. 

Cherry grafts from Jewel Nursery, Lake City, Minn.: 20 Surprise 
planted, 4 lived; 20 Compass plunted, 20 lived. 


PLUMS. 


. 


Forest Garden, 10 trees. May 2, new wood all killed. June 1, 
lower buds alive; begun to swell. July 1, 9 trees started new growth, 
very backward. September 1, new shoots 12 inches long. October 
10, new growth very spindling; too tender for winter weather. 

Hawkeye, 10 trees. May 2, all last year’s growth winterkilled. 
June 1, buds swelling. July 1, some growth; leaves very yellow; 
unthrifty, September 1, new growth 12 inches; very tender, Octo- 
ber 10, T trees very poor; will probably die. 

Red June, 8 trees. May 2, last year's growth all killed, trees badly 
injured. June 1, lower buds show life. July 1, few leaves; very 
yellow. September 1, new growth 12 inches; poor. October 10, sea- 
son’s growth 15 inches. While this variety made the greatest growth, 
it will hardly survive the winter, 

De Soto, 9 trees, May 2, last year’s wood all dead. June 1, lower 
buds show life. July 1, very poor: leaves yellow. October 10, sea- 
son’s growth 12 inches. Very poor promise. 

The plums were more severely injured by the cold than were the 
other kind of trees, 

May Day, 4 trees, set May 18. July 1, growing nicely. September 
1, 8 inches new growth. October 10, season’s growth average 10 

. inches. Trees small, but thrifty. 

Bixby, 2 trees, set May 18. July 1, doing well, September 1, very 
slow growing. October 10,2 inches growth. Very poor, 

Sayles, 2 trees, set May 18. July 1, growing very well, September 
1, new growth 12 inches. October 10, season’s growth averages 15 
inches. Trees vigorous. 

Rollingstone, 1 tree, set May 18. July 1, making fair growth. 
September t, new growth 2 inches. October 10, 8 inches new growth. 
Unthrifiy. 

Wyant, 2 trees, set May 18. July 1, making good growth. Sep- 
tember 1, new shoots 12 inches long, October 10, season’s new growth 
average 15 inches. Very thrifty. 

Tomahawk, 1 tree, set May 18. September 1, leaves good color; 
no growth. October 10, very litle growth; looks well. 

Fifty grafts Aitkin, planted May 25, 22 growing; 20 grafts Roll- 
ingstone, planted May 25, 19 growing. 
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Grafts from scions received from the Towa Experiment Station. 
Only 25 per cent of these grafts grew. 

Mankato 1, Ames 1, Hunst 1, Wolf 1, Odegard 1, Prunus besseyi on 
Plum 3, Bestovall 1, Beatty 1. 

These scions were put on piece roots taken from trees that had been 
killed back during winter. The roots were too old to be success- 
fully grafted. 


BUSI FRUITS. 


Blackberries —The station has a few bushes of Turner, Fuller, 
Colorado, Snyder, and Taylor. The canes of each were winterkilled 
to the ground last year. The growth was thrifty this season, many 
of the canes being 3 feet long. -To produce fruit the blackberry will 
probably need winter protection in this climate. 

Raspberries —Exposed bushes of the variety common to the gar- 
dens about the town (Cuthbert?), Bushes somewhat protected bore 
well, but somewhat later than normal, We have a large number of 
this variety for distribution, 

The canes of both Miller and Loudon were winterkilled to the 
ground. Made good growth this season, having canes 4 feet long. 

‘This season a few bushes of cach variety were added to the stock. 
Champlain, Superlative, and Orange. These were in poor condi- 
tion when received and made but little growth this season. 

Currants—Currant bushes made a very good growth this season, 
but produced little fruit, The clusters were not well filled, and the 
berries were under size. 

Fay Prolific. No winter injury. June 1, full leaf and bloom. 
September 1, new wood 18 inches long; very little fruit. October 
10, season’s growth 2 feet; wood well hardened. 

Victoria, 2 plants. June 1, in bloom. September 1, fruit ripe; 
larger berries than other varieties. Two feet new growth. Ociober 
10, wood in good condition, 

Ruby Castle, Manitoba Amber, and Crandall developed about equal 
to the previous-named varieties, except that they produced no fruit. 

There was added to the list this season 10 plants each of Black 
Champion, Tee Prolific, Red Cross, and Wilder. These were in bad 
condition when received and were slow starting. Average growth, 
6 inches. 

There are about 1,200 plants started from cuttings this spring. 
These are to be distributed. 

Strawberries.—The past winter was a severe one on strawberry 
plants, because of the heaving of the ground. The beds were covered 
with spruce boughs, but not heavy enough to prevent the freezing of 
the soil, the snowfall being unusually light. 
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The station has a few plants of Bismarck, Lady Thompson, En- 
hance, Excelsior, Saunders, and Haverland. The Bismarck came 
through the winter in the best condition of the tame berries. The 
wild native berries were not injured by the winter weather. The 
native plants are prolific growers and bloom well, but the flowers 
are imperfect. The tame and wild plants were set in alternate rows 
last year with hopes that they would cross-fertilize, and thus we 
might get berries on the wild species, The tame varieties produced 
but few blooms this season, but a few berries were gathered from the 
wild vines, which are undoubtedly from bloom cross-fertilized. Tt 
is hoped we can start plants from this seed. 

Cranberries.—The few plants received from Wisconsin and set in 
spring of 1903 came through the winter in fair condition and have 
made some growth this season. A few plants were received this 
summer and planted out, but it is doubtful if these have started 
enough to survive the winter. 

The native Alaskan cranberry (Vaccinium vitis-idea) set. out this 
spring has made excellent growth and gives promise of yielding well 
to cultivation. The Oxycoceus owycoceus set out last year died dur- 
ing the winter. No new plants have been set this season. They do 
not promise to be prolifie bearers. Seed of eastern berries planted in 
flats doing nicely. 


Gooseberries.—A few bushes of gooseberries are being grown. The 
varieties are uncertain, having been obtained from the gardens of 
Sitka. They grew well this season. We have 100 young plants 
grown from cuttings of these bushes. 

This spring were planted 10 each of Industry, White Smith, Co- 
lumbus, Red Jacket, Smith Imperial, and Triumph. These were 
in bad shape when received. Only about half grew. 


ORNAMENTALS, 


Bittersweet Creeper, 1 plant. Tips winterkilled. June 1, buds 
swelling. July 1, leaves yellow; very little growth; bloom buds 
swelling. October 10, nearly dead; will not survive the winter. 

Lonicera alba rosa, 3 plants. May 2, buds swelling. June 1, full 
leaf. July 1, 4 inches new growth; bloom buds swelling. October 
10, does not look well. 

Siberian wild olive, 2 plants. June 1, buds beginning to show life. 
July 1, very poor. October 10, will probably not survive the winter. 

Sand cherry, plant uninjured by cold. June 1, well advanced. 
July 1, not thrifty, October 10. season’s growth 4 inches. Poor 
condition. 

During the season the following ornamentals have been set up in 
the nursery; 1 Spirwa salicifolia, 1 caragana, 1 Spirea van houtii, 
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10 common lilac, 1 white lilac, 1 purple lilac, 1 Spirwa sorbifolia, 
1 Tartarian honeysuckle, 1 hydrangea, 1 Spirea aurea, 1 high bush 
cranberry, 1 Rhamnus typhina, 1 Berberia vulgaris, 100 Buffalo berry, 
1 Lonicera tertarica, and 10 Eglantine and 10 Rosa rugosa. Most 
of the plants have done very well this season considering the condi- 
tions of the weather. 


VEGETABLES. 


Beans.—Broad Windsor, seeded June 1. June 11, germinated 
well; strong plants. July 1, 5 inches high. July 15, 8 inches high; 
good color. August 15, in bloom. September 16, pods 2 inches long. 
The plants were killed by frost September 23, before the beans were 
Jarge enough for use. 

Vicia faba, seeded June 7. Varieties Nos, 10433 and 10541 were 
up June 20. Nos. 10426, 10439, 10440, and 10442 came up June 26. 
No. 10443 came up June 28. ~ Nos. 10423, 10444, and 10445 very back- 
ward. Other varieties doing very well, 3 inches high. August 15, 
all varieties in bloom. September 16, No. 10433 2 feet: high, few 
blossoms; No. 10439 2 feet high, full of bloom; No. 10440 15 inches 
high, full of bloom; No, 10442 15 inches high, plants dead; No. 
10443 18 inches high, lower leayes and bloom dead; No, 10444 18 
inches high, bloom dead; No. 10445 18 inches high, plants thrifty, 
no bloom; No. 10446 2 feet high, some bloom, few pods set; No. 
10536 full bloom; No. 10540, some bloom, few pods set; No. 10541, 
bloom dead, leaves turning yellow. The growth of these plants was 
checked by frost September 23. 

Early Refuge, seeded June 1, were very backward and irregular in 
germinating; plants very weak and unthrifty; all died. 

Early Mohawk, Extra Early Red Valentine, and Extra Early 
Challenge Black Wax, germinated and grew as did the Early Ref- 
uge; very few plants produced second leaves, 

Beets —Extra Early Eclipse Blood Turnip, seeded May 23. Ger- 
minated June 14, July 16, growing very slowly. August 15, growth 
very slow, sending up seed stalks. 

Dark Red Turnip, seeded May 28. Came through the ground 
June 11, growth very slow. August 15, small, sending up seed 
stalks. 

Crimson Globe, seeded May 28. Broke ground June 13, Acted 
same as other varicties. 

Brussels sprouts—Dwarf Improved, seeded in hotbed May 12, 
germinated May 18, June 1, plants making slow growth; seeded 
in open ground. Plants from hotbed reset to open ground May 28. 
July 1, making very slow growth. August 13, very little growth, no 
promise of developing sprouts. 
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Cabbage—Danish Ball Head, seeded in hotbed April 25, germi- 
nated April 30. June 1, most advanced of any variety in the bed. 
Seed planted to open ground. June 10, plants reset from hotbed to 
open ground. July 16, plants seeded in open ground; growing 
slowly. ‘Those transplanted show effect of cold by turning purple. 
August 15, no promise of heading. 

Early Jersey Wakefield, seeded in hotbed April 25. Tn open 
vround June 1, Plants nearly equal to Danish Ball Head; not vig- 
orous. June 15, seed in open ground germinated; June 10, plants 
transplanted to open ground from hotbed. July 16, plants seeded 
in open ground growing very slowly; those transplanted seem in 
ae condition than those of any other variety. August 15, none 

eading. 

Extra Early Express, seeded in hotbed April 25, germinated May 
4. Seeded in open ground May 31, germinated June 15. Plants 
transplanted from hotbed June 10. Plants not so strong as those of 
other yarieties. Plants seeded in open ground July 16, growing very 
slowly. Those transplanted nearly all dead. 

Early Dwarf Flat. Dutch, seedect in hotbed April 25, up May 2 
Seeded in open ground Muy 31, up June 15. Transplanted to open 
ground June 10. July 16, this variety seems to withstand trans- 
planting best. August 15, none heading. 

Improved Stonemason, seed did not germinate. 

Henderson Early Summer, seeded in hotbed April 25, came up 
May 2. Seeded in open ground May 31, came up June 15. Germi- 
nated very poorly, transplanted June 10, July 16, plants very poor; 
those seeded in open ground equal to those set from hotbed. August 
15, none heading. 

Large Late Flat Dutch, seeded in hotbed April 25, germinated 
May 2. Seeded in open ground May 31, germinated June 16; trans- 
planted from hotbed June 10. July 16, plants very poor. August 
15, none heading. 

Premiwn Drum Head, seeded in hotbed April 25, germinated May 
2. Seeded in open ground May 31, came up June 16. Plants trans- 
planted to open ground June 10. Very little growth. August 15, 
none heading. 

Cauliflower Snowball, seed from Denmark, seeded in hotbed 
April 25, germinated April 30. Seed germinated poorly; small per- 
centage of plants grew; transplanted to open ground June 10; grew 
very little; developed no flowers. 

Carrot.—Scarlet Horn, seeded May 25, came up June 13. July 16, 
14 inches high, good stand, growth slow. August 15, practically no 
growth since July 16; sending up seed stalks. 

Oxheart, Long Stump Rooted, and Chantenay developed the same 
as did Scarlet Horn. All seeded and germinated the same dates. 
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Celery.—Golden Self Blanching, seeded in hotbed April 25, germi- 
nated May 20. June 15, making slow growth, July 16, plants trans- 
planted to open ground. July 30, plants set in open grownd nearly 
all dead; plants left in hotbed growing nicely. Angust 30, plants in 
hotbed doing well, 12 inches high. September 15, 15 inches high; 
very good in quality. “ 

Kale—Dwarf Green Curled Scotch, seeded in hotbed April 25, 
np April 30. June 1, plants thrifty. Transplanted to epen ground 
June 10; plants grow very slowly. August 15, many plants sending 
up seed stalls, 

Dwarf German, seeded in open ground May 20, germinated June 1. 
duly 1, growing nicely. August 15, very good. September 1, is 
much larger than varieties seeded in hotbed. 

Tall Green Curled Scotch, seeded in open ground May 20, ger- 
minated June 1. July 1, doing nicely, plants vigorous. August 15, 
very good. September 15, best planted this season. 

Lettuce.—Big Boston, seeded in hotbed April 25, came up June 2. 
dune 15, doing splendidly. Seeded in open ground May 20. July 1, 
very poor. August 15, plants m open ground sending up seed stalks. 
Plants in old hotbed are excellent. é 

Other varieties seeded in hothed and open ground were Morse, 
Philadelphia, and California Cream Butter. These developed about 
as did Big Boston. 

Parsley.—Farly Curled, seeded May 30, up June 15, grew very 
slowly, August 15, sending up seed stalks. Very poor. 

The other variety seeded was Plain or Single. This did no better 
than the former.  ~ 

Peas.—AMlaska, seeded May 21. June 1, up. Good stand July 1, 
5 inches high. July 16, 12 inches high. July 30, in bloom, First 
picking September 10. This variety did not bear as heavy as some 
of the others, but was a few days earlier, and the flavor was superior 
to that of the other varicties seeded. 

First and Best, seeded May 20. June 3, up, good stand. July 1, 
6 inches high. July 30, in bloom. First picking September 16. 
This variety gave the heaviest yield of any other variety seeded. 

Prolific Early Market, seeded May 21, up June 3, stand good. 
June 30, 6 inches high. July 16, 12 inches high. First picking 
September 16. 

Premium Gem, seeded May 21. June 5, up, good stand. July 1, 
4 inches high. July 16,6 inches high. First picking October 4. 

Potatoes —Mills Stock, planted May 12. July 1, breaking ground. 
July 16, good color, but grew very slowly. July 30, average 6 inches 
high. Dug October 8-9. Less than one-fourth of a erop, 50 per cent 
small ones. 
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Garfield, planted May 12. July 1, breaking surface. July 16, 
good stand. Very slow growth. July 30, ¢ inches high. Dug Octo- 
ber 7; 25 per cent small ones. One-fourth crop. 

Freeman, planted May 13. July 1, very few plants coming up. 
July 16, stand very poor. July 30, average height 43 inches. Very 
few potatoes set. 

Kenai Stock (white), planted May 13. July 1, breaking ground. 
duly 16, poor stand. July 30, average height 5 inches. Dug Octo- 
her 7. Almost a failure, 

Kenai Stock (red), planted May 13. July 1, coming up. July 16, 
stand fair. July 30, average height 5 inches. Dug October 6. 
Failure. 

Other varieties of which a few were planted were Early Ohio, 
Extra Early Ohio, Boyee, Carman No. 3, Extra Early Triumph, and 
Hamilton Early. 

A few were started in boxes placed in the hotbed and then trans- 
planted to the open ground. These gave no better results than those 
started in the open. They were planted on our warmest ground and 
produced a few potatoes ranging in size from hazelnuts to walnuts. 

Rhubarb.—Planted July 1. This grew well throughout the season. 
The older roots grew very poorly, due, perhaps, to location. 

Ruta-baga.—Purple Top Yellow Swede, seeded May 19. June 13, 
up, good stand. July 1, second leaves just: forming. August 15, 
growing very slowly, seed stalks forming. September 15, roots the 
size of teacups and many plants running to seed, 

Other varieties seeded were Champion and Yellow. These devel- 
oped the same as the Purple Top. The same varieties seeded three 
weeks later produced the same results. 

Sage.—Twenty- -five per cent of the plants survived the winter. 
June 15, growing nicely. August 15, in bloom. seed developed. 

Turnips—Only the White Strap Leaf was seeded. This did not 
develop normally, grew very slowly, and | 


GRASSES (THIRD SEASOD 


Meadow foxtail (Alopecurus prate 
4 inches tall. June 15, in bloom, se 
tember 1, seed in dongh, but the g: 
ripe. 

Tall meadow oat grass (Avena clatior). —Jun 
inches tall, July 1, heading from 2 to 4 feet, 
1, seed in dough and beginning to ripen. ‘This is the 
grasses, judging from its behavior here. 

Kentucky bluegrass (Poa pratensis).—June 1, 
inches high. July 1, in full head but light growth, 
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tember 1, seed ripe, but apparently of poor quality. Bluegrass does 
not do as well here as in warmer regions. 

Tall meadow fescue (Mestuca elatior).—June 1, very poor stand 
and new growth spindling. July 1, continues poor, plants turning 
yellow, some heading, 15 inches tall. October 1, seed ripe. Its 

~ behavior here does not promise well for its usefulness, 

Redtop (Agrostis vulgaris)—June 1, good stand, but searcely any 
growth. August 15, in bloom, best 2 feet, but a light growth. Sep- 
tember 1, seed nearly ripe. Is not promising. 

Timothy (PAlewm pratense) —Stand very thin and but: little 
growth, July 1, 15 inches tall, beginning to head. August 15, in 
bloom, heads very short, and growth light. September 1, seed just 
forming. October 1, some seed ripe and some will fail to ripen. 

Orchard grass (Dactylix glomerata).—-June 1, stand very poor, but 
some of it 6 inches tall. July 1, heading, seed stalks 2 feet. August 
15, in bloom. October 1, some seed ripe. This is the third year, and 
none of the grasses was as vigorous as last year. 

White clover is perennial and will spread in door yards and grass 
plats wherever it gets a start. Red clover winterkilled. 


WORK AT KENAI STATION. 


Work has been continued at the Kenai Station along, the lines fol- 
lowed in former years, Twenty-one acres were under culture the past 
season, and 34 acres more were cleared, broken, and fenced during the 
summer, making a total area of 244 acres available for culture next 
year. This last clearing was made in the woods, so as to leave a heavy 
shelter belt of timber as a protection to the erops against the winds 
from the inlet. Aside from the testing of many varieties of grain, 
vegetables, grasses, and forage plants, the details of which are given 
in Mr. Ross's report submitted herewith, every variety of grain was 
grown on plats fertilized with superphosphate at the rate of 300 
pounds to the acre. The purpose was to ascertain the influence of 
this fertilizer, first, on the growth of the crop, and, secondly, to ascer- 
tain if it would hasten maturity. The results show a very decided 
increase in growth on the fertilized plats, but there was but little 
proof that it hastened the development of the grains. 

The season was so cold and backward that none of the grains ma- 
tured, A killing frost occurred August 26, when most of the grain 
was still in the dough state. It is not surprising that grain should 
fail to mature at Kenai, sinee it failed everywhere else in the entire 
coast region. The grain was eut for hay, and produced a large yield 
of fine quality. ‘The failure to mature gives emphasis to the surmise 
expressed in former reports that the region is better adapted to stock 
raising than to grain growing, Early varieties of barley and oats 
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can be matured in sheltered positions in favorable years, but our expe- 
rience at this station is decidedly unfavorable to the idea that the 
region bordering Cook Inlet is adapted to profitable grain growing. 
Forage can be grown to an unlimited extent, The grasses and other 
forage plants have also done well; so there is no doubt about the 
adaptability of the region for the production of stock feed. 

The station now owns 10 head of live stock, 4 of which are mileh 
cows, 3 calves, and 3 work oxen. One of the latter is so old and 
decrepit that he will not be wintered. The cows have all been reared 
at Kenai, and are therefore thoroughly accustomed to the conditions, 
having been fed exclusively on forage produced there. From their 
milk record, given in Mr. Ross’s report, it will be seen that for native 
cows they are not bad milkers. Bourka, a cow in her prime, yielded 
5437 pounds of milk in two hundred and sixty-eight days without 
any grain whatever. The other three cows yielded less, but they are 
all young, and will doubtless do better in coming years. 

As soon as funds can be had for the purpose some 8 or 10 head of 
good dairy cows should be added to this station, so as to enable us to 
undertake dairy experiments on a small scale, Mr, Ross has made 
small amounts of butter from the four cows now at the station, but is 
without adequate utensils. It is hoped to provide a hand separator 
and other necessary utensils this coming spring, 

The stations in the Copper River Valley and at Rampart should 
have the first consideration until they are so far developed as to be 
able to practice farming on a scale comparable with that of the aver- 
age farmer in the States. This development work is very expensive. 
As noted elsewhere, labor costs $6 a day on the Yukon and $5 a day at 
the Copper Center Station, so that unless we have a special appro- 
priation for live-stock experiments the funds will not permit of the 
purchase of dairy cattle for the Kenai Station. 


REPORT OF P. H. ROSS, SUPERINTENDENT OF KENAI STATION. 


Kenat, Anasxa, September 19, 1904. 


Dear Sm: I have the honor to make the following report for the 
season of L904: 
WEATHER CONDITIONS. 


The season opened yery favorably. The snow was entirely gone 
by April 24, and the plowing began May 2. The frost was not 
entirely out of the ground at that time, but the soil was thawed to a 
sufficient depth to start the plow. The spring proved very dry, rain 
not falling in measurable quantities at any time during the month of 
May, For twenty days of the month a cold southwest wind retarded 
the growth of crops. During the month of June 0.87 inch of rain 
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fell, and for nineteen days the wind was in the southwest. Up to 
August 7 the highest temperature reached was 65° F. In short, it is 
the driest and coldest growing season, with the earliest severe frost 
recarded by the station. From the reports of old settlers it is the 
most unfavorable ever known in the Cook Inlet country. One re- 
markible feature of the season was the practically total absence of 
mosquitoes. 
CLEARING LAND. 


In addition to the care of grain, grasses, and forage crops on the 21 
acres already cleared, 3} acres have been cleared, broken, and fenced. 
This new clearing is well back im the woods, with a broad belt of 
timber giving it good protection from the winds of the inlet. It has 
a southeastern slope which affords good exposure to the sun and good 
drainage. There is every reason to believe that all crops will do 
eck het better on this ground than on the ground already cleared. 


FERTILIZER EXPERIMENTS. 


Two-thirds of an acre of ground was plowed, and fertilized with 
superphosphate, sown broadcast at the rate of 300 pounds to the acre. 
The fertilizer was then harrowed in. This plat was seeded to every 
variety of grain on hand. A similar plat near by was seeded in the 
same way, but without fertilizer. The results show that the ferti- 
Tized soil produces a much more even, uniform, and rank growth, and 
consequently a heavier yield of grain. 

Burt Letra Early oate—Secded May 12 in both plats. June 1, 
just coming up in both plats. June 15, stand good, 3 inches high in 
both plats, July 1, fertilized, 6 inches high; unfertilized, 4 inches 
high. July 15, fertilized, 12 inches high; unfertilized, 6 to L0 inches 
high. August 1, fertilized, uniformly 24 inches high, fully headed ; 
unfertilized, 12 to 24 inches high, 90 per cent headed. August 15, 
fertilized, 36 inches high, some in bloom and some in milk; unferti- 
Tized, 24 to 26 inches high, ranker spots in bloom. September 1, 
fertilized, 40 inches high, grain in dough, shriveled and watery from 
frost of August 26; unfertilized, in about the same condition. 

Hulless bartey.—Seeded May 12 in both plats, June 1, just up 
with good stand in both plats. June 15, stand heavy, 3 inches high 
in. both plats. July 1, fertilized, 12 inches high; unfertilized, 4 to 8 
inches high. July 1, fertilized, 14 inches high, a few heads showing; 
unfertilized, 4 to 14 inches high, 70 per cent yellow and stunted, no 
heads, August 1, fertilized, 30 to 36 inches, headed and in bloom; 
unfertilized, 50 per cent headed and in bloom. Angust 15, fertilized, 
average 36 inches high. uniformly in dough; unfertilized, 12 to 40 
inches high, rank spots in dough. September 1, fertilized, 40 to 48 
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inches high, well advanced in dough, grain shriveled by frost; unfer- 
tilized, 24 to 40 inches high, rank spots still in dough, injured by 
frost. 

Beardless barley—Seeded May 12. June 1, just coming up in 
both plats. June 15, heavy stand,4 inches high in both plats. July 
1, fertilized, 6 to 12 inches high; unfertilized, 4 to 8 inches high. 
July 15, fertilized, 10 to 14 inches, quite a number of heads showing; 
unfertilized, 4 to 14 inches, 30 per cent yellow and stunted, a very 
few heads, August 1, fertilized, 30 to 86 inches high, headed and in 
bloom; unfertilized, 12 to 36 inches high, 90 per cent headed and in 
bloom. August 15, fertilized, average 36 inches high, uniformly in 
dough; unfertilized, 12 to 40 inches high, rank spots in dough, 
September 1, fertilized, 36 inches high, well advanced in dough, grain 
shriveled hy frost, leaves turning yellow. 

Corn-wheat—Seeded May 12. June 1, just coming up in both 
plats. June 15, 3 inches high, good stand in both plats. July 1, fer- 
tilized, 6 inches high; unfertilized, 4 inches high. July 15, fertilized, 
12 inches high, uniform; unfertilized, 6 to 10 inches high, spindling 
growth. August 1, fertilized, 30 to 40 inches high, 90 per cent 
headed; unfertilized, 12 to 30 inches high, 50 per cent headed. 
August 15, fertilized, in milk and small percentage in dough; unfer- 
tilized, 24 to 36 inches high, in milk. September 1, failed to fill in 
both plats. 

Common oats.—Seeded May 12. June 1, just coming up in both 
plats. June 15, heavy stand, 3 inches high in both plats, July 15, 
fertilized, 6 to 14 inches high; unfertilized, 6 to 10 inches high. 
August 1, fertilized, a narrow strip running the whole length of the 
plat at one edge is dark green in color and averages 36 inches in 
height. The remainder of the plat is about 18 inches high and is of 
a yellow, unhealthy color: unfertilized, 12 to 36 inches, dark green. 
August 15, fertilized, headed and partly in bloom; unfertilized, 20 to 
86 inches high, none in bloom. September 1, fertilized, 40 to 48° 
inches high, some in milk and some in dough when killed by frost of 
August 28; unfertilized, about the same. 

Another plat was seeded to barley and part of each plat fertilized 
with kainit at the rate of 500 pounds to the acre. ‘The fertilizer had 
no apparent éffect on the growth of the grain. 

White Hutlless barley —Seeded May 12. June 15, stand good, 3 
inches high. July 1, growth spotted, yellow, and unthrifty. July 
15, 4 to 14 inches high. August 1, 12 to 36 inches high, rank spots 
headed and in bloom. August 15, 20 to 30 inches high, rank spots in 
dough. September 1, further advanced in dough but shriveled by 
frost. 

Beardless barley —Same results as above, 
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VALUE OF SHELTER BELTS. 


Common oats.—The greater part of the ground under cultivation 
was seeded to field oats. The benefit of a belt of timber in neutraliz- 
ing the effect of the inlet winds is very strikingly shown this season. 
Field A is situated just back of the village, fully exposed to the south- 
west wind. Field B is protected on all sides by timber. Following 
are the notes of the growth on each field: 

Field A, seeded on May 21. Field B, seeded May 20, 23, and 24. 
June 15, Field A, stand good, 25 inches high; Field B, stand good, 3 
inches high. July 1, Field A, 4 inches high; Field B, 4 to 6 inches 
high. July 15, Field A, 6 to 10 inches high; Field B, 6 to 10 inches 
high. August 1, Field A, 12 to 18 inches high, 1 few heads; Field. 
B, 24 to 30 inches high, no heads. August 15, Field A, 26 inches 
high, fully headed; Field B, 36 inches high, beginning to head. 
September 3, Field A, 30 inches high; Field B, 40 to 48 inches high. 
Will be cut for hay as soon as weather permits. 


WINTER GRAIN. 


On August 18 and 19, 1903, the following winter grains were sown 
Winter wheat, Yarasloff wheat, Excelsior, Schlansted, and Techitin 
rye. Only the Winter wheat and Excelsior rye survived the winter- 
Following ure the notes: 

Winter wheat.—May 16, 3 inches high, growth spotted. June 1, 
nogrowth. June 15,3 to 18 inches high. July 1, 6 to 36 inches high, 
some heads appearing. July 15, headed out, 18 to 40 inches high. 
August 1, 18 to 50 inches high, a small percentage in bloom. August 
15, a small percentage in milk, the remainder in bloom. Some in 
bloom, some in milk, and some in dough when killed by frost of 
Angust 26, 

Excelsior winter rye—May 16, 3 inches high. June 15, 12 to 18 
inches high, some heads showing. July 1, 40 inches high, fully 
headed. July 15, 40 to 56 inches high. August 1, 40 to 60 inches. 
high, small percentage in bloom. August 15, partly in dough stage. 
Killed by frost August 26. 


VEGETABLES. 


Cabbage.—Large Early York and Early Jersey Wakefield planted. 
in hotbed April 25, Large Late Flat Dutch, Henderson Early Sum- 
mer, and Improved Stonemason planted in hotbed May 1. The two 
latter failed to germinate. The Large Late Flat Dutch is too late 
and will not head this year. Early Jersey Wakefield and Large 
Early York were transplanted to open ground June 9. The spring 
being very dry and backward, they did not begin to grow well until 


H, Doc. 421, 58-3—20 
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the Ist of Angust. They are heading at the present time and will 
probably make fair-sized heads, Many plants were killed by the 
insect popularly known as the cabbage maggot. 

Cauliflower.—Extra Early Paris seeded in hotbed April 25. Trans- 
planted to open ground June 8. All plants killed by cabbage maggot. 

Parsley —Extra Curled seeded in hotbed April 25. Was not re- 
moved from hotbed and made a splendid growth 12 inches high. 

Onjons.—Extra Early Brown Spanish seeded in hotbed April 25, 
Remained in hotbed, producing onions about three-fourths of an inch 
in diameter. Onion sets placed in the ground May 13 attained a 
size of 2 inches in diameter. 

Lettuce —Big Boston and California Butter seeded in hotbed April 
25. As the other plants were removed the lettuce was transplanted 
to their place in the hotbed. Both varieties did yery well, forming 
large, compact heads, crisp and tender. 

Celery —Improved White Plume seeded in hotbed April 25, The 
plants made but a poor, sickly growth. 

Radishes.—Early Scarlet Turnip and French Breakfast seeded in 
hotbed April 25. Ready for table use May 31. 

Kate-—Tall Curled Scotch seeded in hotbed April 25. Trans- 
planted to open ground June 8 Grew well from the first, and at 
present some plants are 15 inches in height and measure 36 inches 
from tip to tip of the leaves, 

Beans.—Extra Early Challenge, Black Wax, Broad Windsor, Extra 
Early Red Valentine, Giant Stringless, and Green Pod Valentine 
were seeded. None of these beans attained a size of over 3 inches 
in height except the Broad Windsor, which grew to a height of 2 
feet, coming into bloom August 1. A few pods had formed by 
Angust 26, when growth was stopped by the frost, 

Peas —Alaska and Prolific Early Market seeded in open ground 
May 13, Came into bloom August 1. Peas large enough for use 
August 25, Both varieties did equally well as to earliness, with the 
Alaska bearing somewhat heavier than the Early Market. 

Beets —FExtra Early Eclipse Blood Turnip and Crimson Globe 
seeded in open ground May 13. Both varieties did very poorly, at- 
taining a size of 2 inches in diameter. 

Cervote—Searlet Horn and Half Long Stump Rooted seeded in 
open ground May 13. At present both varieties are about 1 inch in 
diameter and are still growing, 

Spinach.—Long Standing seeded in open ground May 14. Ran 
to «eed almost iramediately after coming up. 

Parsnips.—Early Round seeded in open ground May 14. Will not 
Lecome large enongh for use. 

The Rhubarb was large enough for usec May 31 and remained 
tender and juicy until September 1. 





ALASKA EXPERIMENT STATIONS. 807 


Sugar beeta—Flite Kleinwanzleben. Part of the seed was grown 
in Germany and part in Nebraska, but no difference was apparent in 
results. Two plats were seeded, one in Field A and one in Field B. 
Field A, which is exposed to the southwest winds, produced nothing. 
In Field B the beets attained a size of 2 inches i in diameter, Some 
of the plants are running to seed. 


FORAGE CROPS. 


Canadian field peas.—Seeded May 20. June 15,stand good, 2 inches 
high. July 1,4 to Gincheshigh. July 15,6 to 12 inches high. Au- 
gust 1, vines 30 inches in length. Angust 15, vines 40 inches in 
length, in bloom. September 1, vines 4 feet long, no pods formed. 
Cut for hay September 7. 

ape.—Seeded May 27. June 15, just coming up. July 4, stand 
good, Linch high. July 15,24 inches high. August 1, 6 to 12 inches 
high, August 15, 6 to 18 inches high. Out September 5, The plat 
was exposed to southwest winds, 

Spring vetch.—Seeded May 27. June 15, just coming up. July 1, 
stand good, Linch high. July 15,24 inches high. August 1, 6 inches 
high, spreading. August 15, 12 inches high. September 1, 24 inches 
high, a few blossoms. Cut September 7. 

Hairy vetch—Seeded May 27. June 15, just coming up. July 1, 
stand good, 1 inch high. July 15, 2 inches high. August 1, 4 to 6 
inches high, spreading, August 15, no growth. September 1, 12 to 
20 inches high. Cut September 7. 

Alfalfa.—Secded May 27. July 1, 1 inch high, true leaves develop- 
ing. July 15, 14 inches high. August 1,4 inches high. August 15, 
4to 9 inches high. September 1, 4 to 12 inches high. 


GRASSES SEEDED tN 1902, 


Agrostis vulgaris.—Jime 1, 3 inches high. June 15, 4 inches high, 
July 1, 6 inches high. July 15, 18 inches high, headed out. Cut for 
hay July 23. 

Dactylis glomerata.—J une 1, 2 inches high. June 15, 3 to 6 inches 
high. July 1, 6 inches high, looks anthrifty, July 15, 24 inches 
high, headed ont. Cut for hay July 23. 

Alopecurus pratensis—Iune 1, 3 to & inches high, beginning to 
head. June 15, 12 to 16 inches high. July 1, 40 inches high. July 
15, 30 inches high. Cut for hay July 23. 

Phleum pratense—Sume 1, 4 inches high. June 15, 6 inches high. 
July 1, 8 inches high, July 15, 12 to 18 inches high, heading out. 
Cut for hay July 23. 

- Bromus trermis—dIune 1, S-inches high. June 15, 8 inches high. 
July 1, 12 inches high. Cnt for hay July 23. 
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Festuca elatior—Sune 1, 3 inches high. June 15, 5 inches high. 
July 1, 6 to 12 inches high. July 15, 24 to 30 inches high. Cut for 
hay July 93. 

GRASSES SEEDED 1N 1903. 


Of the grasses seeded in 1903, the following were winterkilleds 
Avena elatiory and Lolium perenne. The notes on the remainder are 
as follows: 

Bromus inermis.—June 1, 8 inches high. June 15, 6 to 12 inches 
high. July 1, heavy uniform growth, 15 inches high. July 15, 20 
to 30 inches high. 

Alopecurus pratensis.—June 1, 2 inches high. June 15, 12 to 16 
inches high. July 1, 20 inches high. July 15, 24 inches high, in 
bloom. 

Phileum pratense —June 1, 2 inches high. June 15, 4 inches high. 
July 1, 6 inches high. July 15, 12 inches high, heading out. 

Festuca elatior—June 1, 3 inches high. June 15, 3 to 6 inches 
high. July 1,12 to 18 inches high. July 15, 24 inches high, heading 
out. 

Agrostis vulgaria—une 1, 2 inches high, June 15, 4 inches high. 
July 1,6 inches high. July 15, 8 inches high. 

White and Alsike clovers made a slow, unhealthy growth, reaching 
a height of 12 inches. Both will mature some seed. 

All the above grasses, but not the clovers, were cut for hay July 23. 

One-half of cach of the grass plats seeded in 1902 and 1903 were 
sown with land plaster May 27. No effect whatever was noted in 
any of the plats. 

GRASSES SEEDED IN 1904. 


Festuca pratensis —Seeded May 27. July 1, heavy stand, 1 inch 
high. July 15, 8 inches high. August 1,no growth. August 15,4 
to 6 inches high. September 1, 6 inches high, no seed formed. 

Poa pratensis—July 1, Linch high. July 15,3 inches high. Made 
no further growth during the season. 

Lolium perenne.—July 1, 2 inches ly 15, 3. inches high. 
August 1,4 inches high. August i hi 
further growth in height, but spreading out, forming a cone 
sod. 


Phleum pratense —July 1, one-half inch high. July 15, 2 inches 
high, August 1, 4 inches high, looking fine. August 15, 6 inches 
high. September 1, 6 to 9 inches high, a few heads appearing. 

Avena elatior—July 1, 14 inches high. July 15, 4 inches high. 
August 1, 8 inches high. August 15, 12 inches high, September 1, 
12 to 18 inches high, a few heads, : 
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Festuca elatior—July 1, 1 inch high. July 15, 3 inches high. 
August 1, no growth. August 15, 4 inches high. September 1, no 
growth. 

Dactylis glomerata—July 1, 1 inch high, heavy stand. July 15, 3 
inches high, August 15,6 inches high. September 1, 12 inches high, 
spreading and forming a good sod. 


EXPERIMENTS WITH POTATOES, 


A midsummer frost Jnly 6, and another August 26, made it impos- 
sible to draw any conclusions from the potato experiments. 

Early Rose and Early Burbank were planted May 10. They began 
to appear above ground by July 1. The frost of July 6 destroyed the 
tops, but they rallied and made a rapid growth until August 26, when 
the vines were again frozen to the ground without haying come into 
bloom. No growth has taken place since, 

Planted potato eyes of the following varieties: May 13, Hamilton 
Early, Extra Early Ohio, Extra Early Triumph, end Carman No. 3. 
‘Two rows of each variety were planted, and one row of each fertilized 
with kainit. These plants were killed by frost July 6, and never 
recovered. 

Planted Bovee and Extra Early Ohio May 24. Two rows of each 
variety were planted, one row of each being fertilized with kainit, 
The Bovee never recovered from the frost of July 6 The Extra 
Early Ohio recovered and made a rank vine growth, but was killed 
by the frost of August 26 without having come inte bloom. No 
noticeable difference between fertilized and unfertilized rows, 


LIVE STOCK. 


The cattle now owned by the station are: Three work oxen, 4 
milch cows, and 3 calves. They were fed exclusively on native feed 
during the winter, and came through in excellent condition. Two 
of the cows were in milk during the winter months, their record being 
given below. 

The calves were removed from the cows shortly after birth and 
taught to drink milk. They were fed on whole mill until two weeks 
old, and then gradually brought to a skim-milk diet. They were 
weaned at four months. The calves remained vigorous and healthy 
at all times, and are in excellent condition at present. 4 

As during other seasons the oxen were fed nothing but native feed 
while working, and remained in fair condition. The station has so 
much land cleared now that an ox team is too slow to do the work 
properly, It is hoped to have a team of horses next year. 
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MILK RECORD. 


In comparing these records with records made by cows in the States 
it must be borne in mind that the cows owned by this station have 
not been heretofore properly fed, bred, or milked to develop dairy 
characteristics. They are native cattle, closely inbred, accustomed 
to be milked while on grass in the summer and forced to shift for 
themselves for the larger part during the winter, under which con- 
ditions of course the milk flow ceases. Cows reared under such 
conditions will not give the best results even with the best of feed. 
Definite conclusions can be drawn from the results only when the 
station will be able to experiment with cattle of a distinct breed. 

Bourka.—Dropped calf December 7, 1903. Milking period in 
days, 264; total yield, 5437.5 pounds; average daily yield, 20.29 
pounds, Besides being a persistent milker this cow gives milk that 
appears to be very rich in butter fat. She is the best cow in the herd. 

Snowball —Dropped calf January 10. Milking period in days, 
230; total yield, 1,818 pounds; average daily yield, 7.81 pounds. 
This cow dropped her calf when but 18 months old. Her average 
daily yield for July was twice as great as that of January. 

Liska.—Dropped calf April 10. Milking period in days, 143; 
total yield, 2,675.5 pounds; average daily yield, 18.64 pounds. 

Muarha.—Dropped calf May 7. Milking period in days, 115; total 
yield, 2,043.5 pounds; average daily yield, 17.76 pounds. 

The record given for each of the cows ends September 1. All are 
still in milk. 

Besides feeding the calves there was enough milk to supply the 
local demand. 

The butter made was first-class in every respect. We have noth- 
ing but the crudest of utensils to use in butter making. One of the 
needs of the station is a complete dairy outfit. 

Respectfully submitted. 








P. H. Ross, 
Superintendent Kenai Experiment Station. 
Prof. C. C. Grorceson, 
Special Agent in Charge of Alaska Investigations. 


COPPER CENTER STATION. 


Work has been pushed successfully at this station throughout the 
open season. Sixteen acres were under culture the past season and 
21 a more have been cleared, making a total of 37 acres at this 
writing. Only 6 acres of the new clearing have been broken, how- 
ever, but it is hoped to break 10 acres, or possibly more, in the spring 
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before seeding. Mr. Neal has in addition built a cottage, which he 
now occupies with his family, and also a barn with shed attached, 
though the roof is not completed at this writing. A good team of 
horses has been purchased to replace the worn-out team of pack 
horses, and the stock of implements has been added to. There is still 
needed a blacksmithing outfit, a fanning mill, a hand seed drill, and 
some hand tools, which it is hoped to supply this winter. 

Mr. Neal reports that he found it difficult to get good men to work, 
even at $5 a day, which has been the wages paid for white labor. 
The cost of living is $ a day for board and lodging. 


Mr, Neal spent over three months on the trail—namely, from Jan- 
wary 9 to April 19—hauling our equipments of feed, fertilizers, and 
seed grain, and a few implements from Valdez to Copper Center. 
This work is exceedingly hard on both man and beast, and nobody 
ean stand it for many years in succession. Mr. Neal could not han- 
dle this freight alone, and still we had no money to hire help. 
The wages of a man on the trail is $125 a month, but the seed grain, 
fertilizers, and other things had to get in on the snow, so Mr. Neal 
exchanged labor with John McCrary, a settler in the Copper River 
Valley, who needed supplies hauled over, and an arrangement was 
made by which Mr. McCrary helped Mr. Neal on the trail every day 
during the three months, and as compensation we hauled in his pro- 
visions, weighing 1,438 pounds, the price for hauling being fixed at 
15 cents a pound. This would not pay Mr. MeCrary’s wages for the 
whole period, so Mr. Neal arranged with the road-house keeper at 
Ernestine to haul in 1,600 pounds of provisions for him at 10 cents 
a pound, Ernestine being a little more than half way to Copper 
Center, By this means the station equipment was landed without 
having to pay out anything for labor. 

As stated in the last report, half the equipment sent in a year ago 
was stranded at Teikhel, the snow leaving the ground when that 
place was reached. This equipment remained stored until last win- 
ter, when it was very kindly taken in by the military forces at Fort 
Liscum on the application of the Secretary of Agriculture. It was 
a small matter to the military department, as they had the men and 
an abundance of horses. We could not have taken it in with the 
funds at our disposal. We had more freight to transport from 
Valdez than could be handled by one man or one horse, and Mr. 
Neal could not handle two horses alone. By adding a ton and a half 
we had the services of a man to lead one horse and to help with the 
loading and unloading at relay stations and in the thousand emer- 
geneies where help is needed on the trail. 
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EXPERIMENTS. 


We had upward of 150 plats at the station, large and small, in 
which were tested many varieties of barley, oats, wheat, vegetables, 
and grasses. Tests were made with and without fertilizers and on 
newly cleared ground compared with ground cultivated last year 
(Pl. 1X, fig. 1). It was again confirmed, as in former years, that 
new land is less productive than land which has been under culture. 
The experiments also prove that the soil responds to fertilizers. The 
details of these tests are given in Mr. Neal's report, submitted 
herewith. 

The bulk of the grain failed to mature. Sixty-day oats and Fin- 
nish Black oats matured in part, and also a little each of Manchuria, 
Lapland, and Manshury barley, but none of the wheats matured, 
A killing frost occurred August 17, and this, of course, destroyed 
much of the experimental value of our work. The frosted grain has 
been cut for hay, and the relative yield of hay of each variety of 
grain, on fertilized and unfertilized plats, is given in Mr. Neal’s 
report. Although the bulk of the grain was killed, the results were 
better in the interior than on the coast. In the interior we matured 
some grain, while in the coast region none whatever matured, and in 
many places the grain was Scarcely formed in the heads, 

Tt is our plan to continue to clear land at the Copper Center Sta- 
tion to the extent our funds will permit, until we shall haye well on 
toward a hundred acres in cultivation, The coming year it is also 
planned to seed down large plats to those grasses which give promise 
of doing well there in order to afford pasture for the stock. Tt is 
also time to introduce a few cows at the station, so that we can note 
how they thrive under the conditions there presented. 

In former reports it has been explained that the land in the Copper 
River Valley lies iu broad terraces or benches. Our clearing, so far, 
has been on the second bench, counting the river bottom the first 
bench. Mr. Neal observed that the vegetation seemed to suffer less 
from frost on the upper benches than on the bench where the clearing 
is located, and we will therefore clear some land on each bench in 
order to see if the higher ground is more immune from early frosts, 
as seems quite possible. 


REPORT OF J. W. NEAL, SUPERINTENDENT OF COPPER CENTER 
STATION. 


Corver Center, ALASKA, 
October 5, 1904. 
Dear Str: I herewith submit my third annual report from the 
Copper Center Experiment Station, disclosing the season’s work for 
1904. 





An. Ret Office of Expenm 





1904, PLATE X. 























Fig. 2.~-HEAvy GROWTH OF Finnish BLack Oats, 1904, AT Coprer CENTER. 
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After closing my last report I learned that our funds were too 
limited to attempt to finish the station cottage for winter quarters, 
and at your suggestion I secured a cabin at Copper Center from 
Mr. Blix, whieh with a little renovating made quite comfortable 
winter quarters for myself and family. 

During the early winter I spent my time getting ont timbers 
for a barn and cache. And by exchanging some work with a neigh- 
bor, I got the cache up and barn well started. 

As it was now nearing the winter freighting season, and our team 
being again wintered in Valdez, I left Copper Center on January 9, 
traveling by dog teafn. I arrived at Valdez on the 17th, being out 
nine days in deep snow and bitter cold. I found our supplies about 
all packed ready for transportation. It required some three days, 
however, to fit up sleds and accustom the team to the snow trail. 
Tinding I could not handle the stuff alone, and there being no avail- 
able funds with which to hire help, by authority, I made an agree- 
ment with John MeCrary to drive one horse for us at $125 per 
month, boarding himself, he to be remunerated in freight hauled 
with the station team at 10 cents a pound to Ernestine, and 15 cents 
a pound to Copper Center. This arrangement resulted in McCrary. 
working three months ($375), we hauling for him to Ernestine 1,600 
pounds ($160) and to Copper Center 1,493 pounds ($214.95), mak- 
ing a total of $374.95 for his services. 

We hauled our first load out of Valdez January 21, landing every- 
thing at the station April 19, the snow then being gone from all 
exposed places. We experienced two severe storms in the vicinity 
of Thomsons Pass, and our stock suffered some injury. The ground 
being yet frozen, I cut and hauled some saw logs and worked on the 
cottage until April 28, The frost was then sufficiently out of the 
ground, and I began plowing April 30. I seeded some 3 acres to 
wheat, barley, and oats. Plowing and seeding continued until May 
14, when our horse feed gave out, and I turned the team outside. 
We then had about 14 acres seeded and 2 acres of sod broken. Hand 
seeding continued until May 20. 

We cleared for the season about 21 acres, 6 of which have been 
broken. The early frost has hindered the fall breaking. 


IMPROVEMENTS. 


Since the last report we have built a 12 by 16 foot cache and seed 
room, made the cottage habitable for winter quarters, and added a 
12-foot shed roof for summer kitchen; also a log barn 20 by 24 feet, 
13 feet high, with a 14-foot shed on two sides. The sheds are coy- 
ered with bark and the main part as yet with canvas, for want of 
roof material. 
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HELP AT THE STATION. 


For the last twelye months we have had no regular help, but 
simply hired men when we needed them most, paying white men $5 
per day and the natives $3 per day, as my instructions were to pay no 
more. Owing to the high prices here and board at the road house 
being $3 per day or $4 with lodging, I found it difficult to get good 
men at these wages for the short time we hire them. My wife 
offered to board the men at 32 a day, not charging them for Sundays 
aad rainy days. This enabled me to get good men at the set wages. 
She boarded the native help at $1 per day, working days only, which 
was less than actual cost of the food consumed. 


WEATHER CONDITIONS, 


Unlike last year, the spring opened early and at first promised 2 
favorable season, The seeds germinated quickly and grew very 
rapidly for a time. In fact, the growth was rapid throughout the 
season, but there being little sunshine and much damp weather, the 
erops had little tendency to mature. The temperature fell to the 
‘frost line every month in the season. During May we had rain 
thirteen days and not a single clear day. In June we had rain 
twenty-four days and not a single clear day. In July we had 
rain twenty-three days and five clear days. In August we had rain 
nineteen days and six clear days, with seven days frost, the lowest 
24° F. In September we had rain twelve days and sixteen clear 
days, with nineteen days frost, the lowest 6° F, 

As a result of these weather conditions, the grain was slow to head 
and very slow in filling. The straw remained green in many in- 
stances all fall and froze while yet green. Wheat and barley were 
frosted, but several varieties of onts ripened as good seed apparently 
as last year. 

FIELD NOTES. 


Barley —Manshury, seeded April 30 on old and new ground, 
coming up in fifteen days; stand thin. This was home-grown seed, 
flailed out and poorly cleaned, which caused thin seeding. June 
1, 3 inches high and Jooking good. June 15, 5 to 7 inches high and 
stooling well. July 1, the best 12 inches high. July 15, 24 to 30 
inches high and heading. August 1, 42 inches high, in full head, 
and grain half formed. August 1}, straw turning fast and grain in 
the dough. Some ash spots more advanced, August 17, the tem- 
perature fell to 26° F°., frosting nearly all of the barley, For some 
time thereafter the weather kept damp and cloudy, keeping the 
straw green, A few high spots matured good heads, The crop 
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was cut for hay September 2, saving the few matured head for seed. 
The old ground produced fully 90 per cent more feed staff than the 
new. 

A 2-aere plat, new ground of fall breaking, was seeded with im- 
ported seed May 14. This came up in nine days. Stand good. 
June 1,2 to 3 inches high. Good color. Ash spots very marked. 
June 15, 4 to 8 inches high, rank growth, and stooling well on tha 
ash spots July 1, 12 inches high on the ash spots and little growth 
elsewhere. July 15, best 30 inches high and just beginning to head. 
August 1, on the ash spots in full head, 4 feet tall, and very thick 
on the ground. The grain about one-third formed. Other por- 
tions headed 12 to 20inches high. August 15, passing into the dough 
and straw ripening fast on the ash spots. This, too, was frosted 
August 17, and cut for hay on August 24. 

Still a third plat was hand drilled May 17 from home-grown 
seed, half of this plat being fertilized with fish guano at the rate of 
500 pounds per acre, drilled with the grain in one application, This 
seeding came up in ten days. Stand a little thin. June 1, 2 inches 
high. Color good. June 15, 6 inehes high and stooling. The fer- 
tilized portion now showed a ranker growth. July 1, best 12 inches 
high; the unfertilized 8 inches high. July 15, 24 inehes high and 
signs of heading; unfertilized portion 12 to 16 inches high. August 
1, 52 inehes tall. Thick and even on the ground. The grain about 
one-third formed. The unfertilized portion stood 36 to 40 inches 
tall and mnch thinner, as it stooled very little, The heads were 
much younger. August 15, straw turning, grain about full size. 
Unfertilized portion more backward. August 17, the grain was 
frosted and later the whole erop turned into hay. 

Lapland, seeded April 30 on old and new ground, coming mp in 
fourteen days, Stand good. This wns home-grown seed, flailed out, 
but comparatively easily cleaned. June 1, 1 to 3 inches high and 
looking good. June 15, 4 to S inches high, the best being on the old 
ground. It was stooling some and looking good, July 1, 12 to 18 
inches high and signs of heading, July 15, 24 to 30 inches high and 
heads just out. Angust 1, 36 to 40 inches tall, headed out, and grain 
one-third formed. August 15, straw quite yellow and grain in the 
dough. The furthest advanced of all varieties. August 17, the 
grain was injured by frost. Some heads were past danger, The 
crop was cradled, bound, and stored, to be tested for seed. 

A plat was drilled May 17 from home-grown seed, one-half of the 
plat being fertilized with fish guano as the above. This was coming 
np in 10 days, Stand fair. June 1, 2 inches high. June 15, 6 
inches high, thrifty and good color; the unfertilized had made 4 
inches growth and had a pale color. July 1, 7 to 13 inches high. 
July 15, the best 30 inches high and heading; unfertilized, 12 inches 
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Wiheat.—Roumanian spring, seeded April 30 on old and nea 
ground, coming up in thirteen days; stand good. duly 1, 4} inches 


hatin ‘The old ground produced about 49 per cent more Feed 
stuff than the new. 

Another plat was seeded May 5, in hand drills, and half the plat 
fertilized with fish guano at ihe rute of 500 pounds per acre, being 
drilled in with the seed in one application; coming up in eleven 
days, stand goed. June 1,3 to 4 inches high. Jume 15, 9 inches high, 
-stuoling well and looking fine where fertilized; unfertilized 6 inches 
high and stooling very little. July 1, best 15 inches high; unfexrti- 
lized, 8 inches high. July 15,24 inches high on fertilized portion, 


ground; just beginning to fill; unfertilized 30 inches high, thin on 
the ground, grain a little more advanced. August 15, straw tunning, 
grain two-thirds filled, heads lange. Grain frosted August 17. Stranv 
quite green and sappy yet. September 1, crop cut for hay. 

Another plat was seeded May 7 on old ground with seed drill, 
coming up in eleven days; stand very good. June 1,3 inches high. 
June 15, 7 to 8 inches high and stooling some, looking fine. July 1, 
best 13 inches high. July 15, 18 to 20 inches high, about heading. 
August 1, in full head 24 to 40 inches high, grain just beginning to 
fill, August 15, straw turning, grain three-fourths filled. Grain 
frosted August 17. Straw quite green when cut September 1 dor 
hay. This piat prodiced a good average crop of hay. 

Dufferin spring wheat, seeded May 4, in hand drills and half the 
plat fertilized with fish guano at the rate of 500 pounds per acre dn 
ne application, coming up in eleven days; stand good. June 4, 
4 to 5 inches high. June 15, 11 inches high and stooling well where 
fgusno was used; unfertilized, 8 inches high, stooling very little. 
July 1, best 22 inches high; unfertilized, 17 inches high. July 15, 
30 to 26 inches high where fertilizer was used; unfertilized, 18 to 
22 inches high; both heading. August 1,48 inches tall, in full head 
and grain filling on fertilized portion; unfertilized, 36 10 42 inches 
tall, grain about the same. August 15, straw turning, grain three- 
fourths ifilled. Grain frosted August 17. Straw quite green yet, 
September 1, when cut for hay. ‘Dis lat qaediiaad 5 ae deca 
-erop of straw. 
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and the grain in the stiff dough; other portions quite green and 
short. August 17, grain frosted and shrank badly. Cut for hay 
September 1, 

Another plat was seceded May 14 on new ground, coming up in 
ten days; stand good. June 1,2 to 3 inches high; color good. June 
15, 6 to T inches high on ash spots, and stooling; other portions 4 
inches high. July 1, 12 inches high on ash spots; other portions 
making little growth. July 15, best 20 inches high and thick on the 
ground; signs of heading. August 1, heads well out some days, 
standing 40 inches high. August 15, straw turning and grain in 
the dough. August 17, grain frosted and cut for hay a few days 
later. The ash spots yielded a heavy’ erop, but the other ecu 
not worth cutting. 

Still another plat was seeded May 17 in hand drills, onetale being 
fertilized with fish guano as above varieties, coming up in eleven 
days; stand medium. June 1, 1 inch high. June 15, 6 inches high 
and stooling well on the fertilized portion; about half as much 
growth on unfertilized portions, July 1, best 9 inches high. July 
15, best 22 inches high and signs of heading. August 1, 36 to 40 
inches tall and headed; unfertilized, 24 inches tall and just heading. 
August 15, straw turning and grain in the dough; unfertilized por- 
tions more backward. August 17, grain frosted and the crop eut 
for hay. 

Royal, seeded May 17 in hand drills, one-half being fertilized with 
fish guano as above varieties, coming up in ten days; stand good, 
June 1, 1 inch high. June 15, 6 inches high and stooling well on 
fertilized portions, other portions making less growth, July 1, best 
12 inches high. July 15, 24 inches high and heading on fertilized 
portions; unfertilized, 14 inches high. August 1, best 40 inches tall, 
in full head, and grain about one-third formed: unfertilized portions 
80 inches tall, heads younger, and grain much thinner on the ground. 
August 15, straw quite yellow and grain in the dough: unfertilized 
several days later, August 17, grain frosted and cut for hay later. 

A Norway variety, offered by Burke, editor of Valdez Prospector, 
seeded May 14 in hand drills, one-half being fertilized with fish 
guano as above varieties, coming up in ten days; stand good. June 
1, Linch high. June 15, 6 inches high and stooling well; unfertilized 
portions not quite so good. July 1, best 12 inches high; unfertilized 
8 inches high. July 15, best 24 inches high and signs of heading; 
unfertilized 15 inches high. August 1, 46 inches high on fertilized 
portion, in full head, and grain forming; unfertilized, 30 inches tall 
snd much thinner. August 15, straw turning. Grain of both plats 
in the dough. August 17, grain frosted and erop cut for hay. 

Black Hulless, seeded May 17 in hand drills, one-half being fer- 
tilized with fish guano as above varieties, coming up in twelve days; 
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grain just beginning to fill; unfertilized a little thinner and some 
shorter straw, but less difference than on any other plat tested with 
the fertilizer. August 15, straw turning, grain two-thirds filled, 
heads large. Grain frosted August 17. Straw yet green September 
1. This made a very heavy crop of straw; cut for hay September 1. 

Russian (Orenburg) spring wheat, seeded May 15, and fertilized 
as above plats, coming up in eleven days; stand good. June 1, 8 to 
5 inches high, looking much better where fertilized. June 15, 7 to 
9 inches high, stooling well and looking fine where guano was used; 
unfertilized, 5 to 7 inches high and stooling very little. July 1, best, 
16 inches high; unfertilized, 8 inches high. July 15, 22 inches high, 
about heading; unfertilized, 12 to 14 inches high. August 1, best, 
40 inches high and thick on the ground; unfertilized, 24 inches 
high, quite thin on the ground, grain just beginning to fill. August 
15, straw turning, grain two-thirds filled. Grain frosted August 17. 
September 1, straw yet green. Heavy crop of straw cut for hay. 

Romanow, first importation, seed from Sitka, crop 1900, seeded 
May 5 in hand drills, a very small portion being fertilized with guano 
and a small portion with ashes. The ashes made no visible difference 
in the growth or advancement; probably not enough was used; 
coming up in eleven days. June 1, 8 to 4 inches high, all looking 
good, seeded very thin, seemingly every grain eame. June 15, 6 to 7 
inches high, stooling some and looking well; where guano was 
used, 7 to 8 inches high, stooling well. July 1, 10 inches high on the 
unfertilized, 14 inches high where guano was used. July 15, 15 
inches high where no fertilizer was used, 24 inches high where 
guano was used; both about heading. August 1, 24 inches tall with- 
out fertilizer, 38 to 40 inches tall where guano was used; both full 
headed and grain just beginning to fill. August 15, straw beginning 
to turn, grain about two-thirds filled. Grain frosted August 17. 
No visible difference in the degree of ripeness; heads were much 
larger and grain well stooled where guano was used. The straw was 
cut for hay September 1, yet quite full of sap. 

Another plat was seeded in hand drills May 14 where brash had 
been burned the year previous. As requested, I gave the variety — 
special attention. This came up in ten days. June 1, 3 inches high, 
looking good. June 15, 6 to 9 inches high and stooling well. This 
was also seeded very thin, but stooled out to be quite thick on the 
ground. July 1, 12 to 14 inches high, looking fine. July 15, 18 
inches high, about ready to head, August 1, 36 inches high, well 
headed out; some smut appeared. August 15, straw turning fast, 
heads large and well filled, grain about in the dough. Grain frosted 
August 17. Straw did not seem to ripen much after this frost. 
The crop cut for hay later. This variety was the farthest advanced 
of all the spring wheats when the killing frost came. 
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Pererodka spring wheat, seeded May 5 and fertilized as above 
plats, coming up in eleven days; stand good. June 1, 4 to 5 inches 
high. June 15, 7 to 9 inches high, stooling well and looking fine 
where fertilized; unfertilized, 6 to 7 inches high and looking fairly 
well, July 1, best, 15 inches high; unfertilized, 12 inches high. 
July 15, best, 28 inches high, about heading; unfertilized, 20 inches 
high, heading. August 1, 42 inches tall and thick on the fertilized 
ground, grain just beginning to fill; unfertilized, 36 inches high, 
some thinner on the ground, grain slightly advanced. August 15, 
straw turning, grain about two-thirds filled; unfertilized, a little 
advanced, Grain frosted August 17, heads large. September 1, 
straw yet quite green, The plat made a heavy crop of straw, 

Kubanka spring wheat, seeded May 6, and half the plat ferti- 
lized as above variety, coming up in twelve days; stand good. June 
1, 4 to 5 inches high; a little better where guano was used. June 15, 
7 to 9 inches high, stooling well and looking fine where fertilized; 
other portions 5 to 7 inches high, stooling very little. July 1, best 14 
inches high; unfertilized, 10 to 11 inches high. July 16, best 28 
inches high, heading; unfertilized, 18 inches high, just beginning 
to head, August 1, 46 inches high and thick and even where ferti- 
lized, grain begining to fill; unfertilized, 38 inches tall, thinner on 
the ground, grain about the same. August 15, straw turning, grain 
about two-thirds filled; unfertilized, a little advanced. Grain 
frosted, August 17. September 1, straw sufficiently matured to make 
good hay. 

Russian spring wheat, No, 2955, seceded May 6, and half the plat 
fertilized as above varieties, coming up in twelve days; stand very 
thin, seed evidently poor. June 1, 3 to 4 inches high, looking good. 
June 15, 5 to 8 inches high; no apparent difference from umferti- 
lized. July 1, 12 inches high where fertilizer was used; unferti- 
lized, 8 inches growth. July 15, best 20 inches high, signs of head- 
ing; unfertilized, 16 inches high. August 1, best 36 inches high, 
quite thick on the ground, heading; unfertilized, 26 inches high, 
some thinner, heading, August 15, grain half filled, straw quite 
green, some heads blighted. Grain frosted August 17, September 1, 
straw yet green, cut for hay. 

Karkhoy winter, seeded with seed drill August 11, 1903, coming 
up in ten days, Stand good, but the growth was not sufficient by 
winter to stand the extreme cold. Fully 90 per cent was winter- 
killed, What lived through was very weak and showed no signs of 
growth until May 5. The snow was off the plat April 20. June 1, 
4 inches high, stooling some, and looking good in spots. June 15, 
8 to 10 inches growth, jointing. July 1, 12 to 15 inches high, sign of 
heading. July 15, 18 to 20 inches high and heading. Angust 1, 
blooming. August 15, grain nearly filled, some heads well dilled, 
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straw yet-very green. Grain frosted Angust 17. Straw had not 
fully matured when cold weather came. This grain was seeded too 
late. This season our winter wheat was seeded about thirty days 
earlier, and as the season closes the ground is a carpet of green, 

Rye—Excelsior, seeded August 11, 1903, in hand drills, coming 
up in ten days; stand poor. Only a small percentage stood the 
winter and started very slow in spring. June 1, stooled some and 
jointing, 10 inches high. June 15, 18 inches high and heading. 
July 1,36 inches high, headed. July 15, 40 inches high, passing from 
the bloom. August 1, grain half formed, some heads blighted. 
August 15, the few good heads left nearly filled. Grain frosted 
August 17. The straw did not mature fully. 

Russinn winter, No. 2061, seeded as above August 11, coming up 
in ten days; very little stood the winter. The little that lived 
through came very slowly in the spring. June 1. 6 to 8 inches high, 
stooled some, and jointing. June 15, 16 inches high, July 1, 24 to 
80 inches high, heading. July 15, 30 to 40 ches high, not bloomed 
yet. August 1, just beginning to fill. August 15, grain nearly 
Gilled, some heads blighted. Grain frosted August 17. Straw still 
green and did not fully mature. 

Winter, No. 4903, seeded August 11, coming up in ten days, stand 
poor and much of it winterkilled. June 1, 8 inches high, stooled 
some, and jointing. dane 15, 16 inches high. duly 1, 24 to 26 inches 
high, heading. July 15, 40 to 48 inches tall, not bloomed, Angust 
1, beginning to fill. August 15, grain about half filled, some heads 
blighted. Grain frosted August 17. Straw did not fully mature 
until cold weather. 

Schlansted winter, seeded August 11, coming up in ten days. Only 
a small percentage came, and all was winterkilled. 

Like the winter wheat, Iam convinced that the rye was seeded too 
late to get well enough started to stand the cold winter, The winter 
rye this season was seeded a month earlier than last year, At the 
close of this season it shows a rich carpet of green. 

Russian Spelt No. 2789, seeded May 6 in hand drills, and half the 
plat fertilized with the guano at the rate of 500 pounds per acre, 
coming up in twelve days. Only a few seeds came. June 1, 4 to 5 
inches high. dune 15, 7 to 8 inches high; no apparent difference 
from unfertilized. July 1, 12 inches high; slightly better where fer- 
tilized. July 14, 15 inches high. August 1, 28 inches high; head- 
ing. August 15, 36 inches high; grain just beginning to form. 
Grain frosted Angust 17, straw did not mature. Cnt green about 
September 15 for hay, and cured with difficulty. 

Yaraslof spring Emmer, seeded May 6 and fertilized as other 
plats, coming up in twelve days; stand good. June 1, 3 to 5 inches 
high; doing much better where fertilized. June 15,7 to9 inches high, 
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stooling well, and looking fine where fertilized; 5 to 7 inches high on 
other portions. July 1, best 12 to 14 inches high; unfertilized, 9 to 
10 inches high. July 45, best 20 to 22 inehes high, an occasional 
head appeering ; unfertilized, 12 to 14 inches high, August 1, 42 
inches high, thick and even on fertilized ground, headed, but young; 
unfertilized, 22 inches high, much thinner on the ground, headed 
bout the same. August 15, straw beginning to turn, grain about 
half filled. Grain frosted August 17. Straw kept green alll fall. 
Out green for hay. 

Uba spring Emmer, seeded May 6, and half the plat fertilized as 
hye: pipette sane stand good. June 4, 
8 to 5 inches high, all looking good; some better where fertilized. 
June 15,8 10 9 inches high, well stooled, and looking fine where guano 
owas used; unfertilized, 6 to 8 inches high, looking well. July 1, best 
18 inches high; unfertilized, 9 to 11 inches high. July 15, 18 to 20 
4nehes high on the fertilized grownd, no signs of heading; other por- 
tions 14 to 18 inches high. August 1, best 36 inches high, very thick 
and even over the ground, heads just out; unfertilized, 28 to 32 inches 
high, not so thick on the ground, heads out the same. Angust 15, 
grain two-thirds filled. Grain frosted Angust 17. Straw kept green 
all fall. Cured for hay with some difficulty. 

Bucincheat —Silver Hull, seeded May 16, in hand drills and shalt 
the plat fertilized with guano as other plats, coming up in fourteen 
days; stand fair. June 1, coming up. June 15, 2 inches high, 
‘third Jeaf set, July 1, 4 to 5 inches high; much ranker where guano 
was used. July 15, 10 te 12 inches ‘thigh, bloom setting. August 1, 
80 inches high, well stooled, and covered with blossoms; unfertilized, 
about half as good. August 15, frost, somewhat injured. Frost 
August 17, killed all the buckwheat. 

Finnish, « few plants came volunteer where it was grown last 
veason. These scattering plants made a good growth and bloomed 
by July 1, Lhe August frosts killed every plant, 


GRAIN Hay. 


‘The following table gives the amount of hay grown per acre, this 
season on second-year ground, with and without fertilizing. The 
plats tested were 80 feet square to each variety. One-half of each 
plat was fertilized with fish guano at the rate of 500 pounds per acre, 
Petes eae mimeo y for storing, was carefully weighod 

and figured, deducting 25 per cent to make sure of final shrinkage. 
‘The tract where these experiments were carried on is light soil, and 
proved to be very poor. Unfertilized ground the same age in other 
parts of the station produced equally as much as many of these 
fertilized plats. 
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Yield of grain hay on second-year ground with and without fertilizers. 
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GRASSES AND PORAGE CROPS, 


Timothy of the 1903 seeding had made a good heavy sod. June 
1, it made good pasture. July 1, heading. When matured it stood 
8 feet high and reminded us of an eastern meadow. The crop was 
light. Seed matured. 

The same, seeded May 6, 1904, and half the plat fertilized with 
guano at the rate of 500 pounds per acre, coming up in ten days. 
June 1, drills showing # little green. June 15, 14 inches growth 
and set thick. July 1, 5 inches growth. July 15, 7 inches growth. 
August 1, heading. September 1, stems 24 inches high. Unfertil- 
ized portion about half the growth. 

Redtop of 1903 seeding did well this year. June 1, afforded some 
grazing. July 1, 18 inches high, heading. Seed about mature 
Angust 15. The full growth was 24 inches and quite thick. 

Brome grass of 1903 seeding was well set and made excellent pas- 
ture by the middle of May. June 1, 6 inches growth. June 15, 12 
to 18 inehes growth. July 1, best 30 inches high, thick on the 
ground. August 1, undergrowth thick, 20 inches high; heads 36 
to 40 inches high. 

Same, seeded May 6, 1904. Half the plat fertilized as the tim- 
othy, coming up in twelve days. June 1, 1 inch growth. June 
15, 3 to 4 inches growth, set thick. July 1, 6 to 7 inches growth, 
August 1, heading, looking fine. September 1, 18 inches high where 
fertilized; 12 inches high elsewhere. 

Bluegrass, 1103 seeding. June 1, showing quite green, a little 
thin. June 15, 5 to 7 inches growth, much thicker. July 1, stems 
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18 inches high, heading. July 15, 24 inches high, August 15, seed 
about mature. 

Orchard grass, 1903 seeding, June 1, showed quite green. June 
15, 3 to 5 inches growth. August 15, ground well covered. A good 
sod. 

Sume, seeded May 6, 1904. Half the plat fertilized with guano, 
coming up in eleven days. June 1, drills showed a little green. 
June 15, 2 inches growth, set thick. July 1, 5 inches growth. July 
15, 8 inches growth. August 1, looking fine. September 1, 10 to 
22 inches high where guano was used; elsewhere about half the 
growth, 

Meadow foxtail, 1903 seceding. June 1, showed quite green, June 
15, 5 to 7 inehes high, some stems thrown out, and heading. July 
1, 20 inches high, headed. July 15, 30 inches high. August 13, 
seed quite mature. 

Meadow fescue, 1903 seeding. June 1, 8 inches growth. June 
15, 8 to 12 inches growth. July 1, best 40 inches high, heading. 
July 15, 30 to 40 inches high. August 1, in bloom, best 48 inches 
fall, No seed matured. 

Same, seeded May 6, 1904. Half the plat fertilized with fish 
guano as other varieties. June 1, not up. June 15, 2 inches growth. 
July 1, 4 inches growth. July 15, 5 inches growth. September 1. 
a good sod and well stooled. A few stems thrown out. No notice- 
able difference from unfertilized. 

Red clover, 1903 seeding. A few stalks lived through the winter. 
June 15, 2 to 3 inches growth, with a number of leaves and several 
stems. July 1, looking good. July 15, 6 inches high. August 1, 
a few plants in bloom. Several plants blossomed late in August. 
August frosts injured the plants badly. 

Same, seeded May 19, 1904. Half the plat fertilized with guano. 
Coming up in twelve days. June 15, 8 leaves set. July 1, looking 
fair. September 1, 4 to 6 inches high and quite spread out, but 
very small for a season’s growth. The growth was much better 
where guano was used. 

Aslike clover, 1903 seeding, June 15, a few plants appeared 
small, but several leaves. July 15, some plants 4 to 5 inches high. 
Augost 15, little more growth. Did poorly for the season. 

Same, seeded May 19, 1904, coming up in fourteen days. June 
15,3 leaves set. July 1, making slow growth, July 15, little growth. 
Unfertilized plants did the best, but neither made much showing. 

White clover, seeded May 19, 1904, coming up in twelve days. 
June 15, 3 leaves set. July 15, showing quite green, September 1, 
a good stand, but plants very small. ‘Che season was evidently too 
cold for all the clovers. 
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The season this year proved very unfavorable for many hardy 
vegetubles which were noted as a success last year. The precipita- 
tion for the growing season was about 6 inches, but the weather kept 
cool and cloudy so much that the garden stuff came on very slowly, 
The temperature reached 87° F. only once during the entire season. - 
During the month of June the warmest day was 76° F. 

‘Cabbage and ewuliflower were started in boxes indoors in March, 
Good plants set in the open ground June 1. These made good-sized 
plants by fall and some heads forming, but not to say fit for table 
use, except as greens. The cauliflower formed tiny heads the size of 
walnuts. 

Turnips, radishes, parsnips, carrots, lettuce, spinach, cress, mus- 
dard, and kale all did about the same as last year, Peas were 
almost a total failure. Onions from seed made very small bulbs. 

Early envied parsiey, seeded May 16, Only 4 plants came up, 
These made nice plants. ; 

Rut-bagas, started in a warm frame early in May and trans- 
planted to the garden in June, made a rapid growth. These were 
set 12 talpenteodenn way, Late in July the tops covered the 

September 15, some were pulled, ‘the tops being over 3 
ire ae ‘The roots measured 16 inches around, weighing 8 pounds, 
Those seeded in the open ground fell considerably short of this, 
yet they made a fair size for table use. 

Beets, Golden Tankard, made roots 7 to 10 inches around. Crim- 
son Globe, 6 to 9 inches around. 

Rhubarb from seed last year made good-sized stalks this year, 
and indicates that it is well adapted to this section. 

Broad Windsor beans, nine varieties were received and planted 
with care, after danger of spring frosts. Nearly every seed came. 
Each variety made good plants, blooming about July 15, pods 
setting Augist 15. Frost’ August 5 injured some. A heavy frost 
Angust 17 killed what had escaped. 

Potatoes, Extra Early Triumph, Extra Early Ohio, Hamilton 
Early, and Carman No. 3 were received through the mail in fair 
condition. The seed was divided, half being planted immediately, 
the remainder being kept in warm moist soil about a hot frame for 
some days before planting. The latter came up first and as a result 
made a little better crop. Giving these varieties special attention, 
I covered them with canvas when there was any danger of frost. The 
eyes planted were very small and naturally the tops did not get very 
large. All made a fair growth, however, and looked healthy, No 
variety blossomed. The tops froze late in August under canvas. 
September 12 the crop was dug and put away for seed. Althongh 
immature the tubers were from the size of marbles to guinea eggs. 
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Thad 5 pounds of Burbank potatoes shipped in from Valdez on the 
late snow, costing $11 at the station. The smaller ones were planted 
whole and the large ones cnt in half. These were planted May 16. 
The first hill appeared June L All up June 15 and growing nicely. 
duly 15, tops rank and large. Some in bloom. These potatoes 
were planted close to the edge of a bhuff and escaped the early frosts. 
‘The later frosts froze the vines. The yield was small, yet four hills 
made two good, hearty messes for six people. The potatoes were 
small, but quite large enough for table use. 

THE FLOWER OAKDEN. 


The flower garden, although much neglected, was a pleasure and a 
scene of beauty. 

Pansies did well, blooming from Auguet 17 until winter set in, 

Nemophila, mixed, made a profusion of flowers through August 
und September; excellent for borders. 

Poppies, both the California and mixed. gave a profusion of flowers 
for a long period. 

Larkspur did well. 

Candytuft, white and purple, was very showy through August 
and September. 

Phlox blossomed in September, a bright red- 

Collinsia did well, 

e blossomed in Auguet. 

‘Crimson flax blossomed in August. 

RECOM MENDATIONS. 

I recommend as especially needed at this station a seed drill with fer-’ 
tilizer attachment, 1 fanning mill, 1 complete blacksmithing outfit, 
1 grain cradle with extra blade, and 1 16-inch breaking plow with 
extra share, the John Deere brush breaker preferred, with standing 
cutter and gauge wheel. 

‘The question of forage has been one of the perplexing problems at’ 
this station, but I now feel safe in recommending the starting of a' 
small dairy herd. Reverend Clevenger, the missionary, wintered a! 
milch cow at Copper Center last winter on native hay with very little 
grain. The cow gave a good flow of milk all winter and raised a fine 
heifer calf. We paid Mr. Clevenger $10 a month all winter and to 
September 1 for 1 quart of milk a day, Mr, Blix paid him 320 0 
month for 2 quarts a day during this time, Mr. Clevenger said they 
had plenty of milk for their own use and made their own butter. 

Respectfully submitted. 

J. W. Neat, 


Superintendent Copper Center Experiment Station, 
Prof. C. C. Groncrsox, 
Special Agent in Charge of Alaska Investigations. 
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RAMPART STATION. 


The reservation at Rampart was made in 1900, and Mr. Isaac Jones 
was left in charge. He resigned in the fall of 1901. Since that time 
no improvements have been made at the station except to cultivate 
the patch of ground cleared by Mr, Jones. The work at the other sta- 
tions had now progressed so far that it was deemed wise to spend 
loss elsewhere and more at Rampart. With a view of developing 
this station to the extent our funds will permit, an equipment has been 
purchased and sent up, and Mr. Fred E, Rader was detached from 
the Sitka Station, where he had been assistant since the spring of 
1900, and placed in charge of the Rampart Station. 

Mr. Rader left Sitka July 7 for his new field of work and arrived 
at Rampart July 29. When he reached Dawson he found that no 
boat would go down the river for a number of days, and so rather 
than waste his time waiting he and two or three other persons bound 
down the river purchased a small scow, in which they drifted down. 

Mr. Rader’s report has not come to hand at this writing, but I 
gather the following data from his letters: The grain which was 
seeded by Mr. J. W. Duncan on the half acre of cleared land was 
very promising. The barley matured fully and was cut August 16. 
The ground from which it was cut was spaded up at once and seeded 
to several varieties of winter wheat and rye. The oats also matured 
a little later, but the wheat was caught by frost during the first days 
of September, before it was ripe, thongh he thinks some of it may 
grow. 

Here, then, we haye the somewhat remarkable phenomenon that bar- 
ley and oats have matured this season in latitude 65° 30’ N., while at 
the Copper Center Station, in latitude 62° N,, these same varieties 
were killed. The oats saved—the Sixty-day, and it was partly in- 
jured—is earlier than any variety grown at Rampart. In the coast 
region to the southernmost limit of Alaska, in latitude 55° N., no 
grain matured. It would be erroneous to infer that grain will do bet- 
ter in latitude 65° N. than in regions farther south; but it must never- 
theless be noted that grain has matured at the Rampart Station every 
year from 1901 to 1904, both inclusive. (Pl. XT, fig. 1.) 

Mr. Rader hired a couple of men at $6 a day each and began clear- 
ing at once. By September 1 he had cleared 2} acres of new ground. 
He also built an addition 12 by 14 feet to nn old cabin on the reserva- 
tion, and he and his wife will live there until a better house can be 
provided. The implements purchased for the station left Seattle 
about July 15 and arrived safely at Rampart early in September, and 
seed grain for spring use, shipped from Sitka in July, had also arrived. 
We have as yet no horses or live stock of any kind at this station, but 
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Fig. 1.—FeNnce BuiLtT AT RAMPART TO KEEP THE RABBITS FROM THE GRAIN, 
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Mr. Rader sueceeded in hiring a team at $15 a day to use in breaking 
the newly cleared ground. Everything is thus in readiness, and next 
year we shall have at least 3 acres on which to make further tests. 
‘The clearing will be extended next year, but it is evident that with 
labor at $6 a day and team hire at $15 a day we shall be compelled to 
make haste slowly. 


REPORT OF §. A. CALDWELL ON COOPERATIVE EXPERIMENTS 
AT WOOD ISLAND, 


Woop Isiaxp, Kaptan, Anaska, 
September 20, 1904. 

Dear Sr: I herewith submit the report of the agricultural work 
and experiments for this present year. The planting and caring for 
the crops were done by Rey. C. P. Coe until the Ist of August. At 
this writing I shall be unable to give final, definite results in many 
cases. Because of unfavorable weather, the results are far below that 
of former seasons. There has not been a day that the thermometer 
has reached 70° F. All the stable manure made on the place was 
used, besides other fertilizers. : 


FIELD CROPS, 


Barley.—Five varieties of barley were sown April 18—Giant 
Beardless, Silver King, Home Grown, White Hulless, and Twentieth 
Century. Made thin stands and have grown to the height of 2 feet, 
with short, thick heads. The head is long and heavy. There is but 
little difference in the above varieties, which were sown on sandy 
land. The Silver King takes the lead. All will mature. 

Oats.—Several plats of land were sown to oats, with good results. 
The stand was good.and grew to the height of 44 feet, with heads 
6 to 9 inches long, well filled, but will not mature. Had the weather 
heen more favorable the crop would have been large. The following 
varieties were sown: Salzer, Prolific, Big 4 (home grown). The 
Big 4 gave the best results. 

Rye—Spring home-grown Marvel White. Sown April 18. The 
straw is 4 feet in height, but the heads are empty. Will be cut for 
hay. 

Winter rye on poor sandy land made a slight stand of 2 feet, with 
short, empty heads, 

Lupine—Stands 18 inches in height, very scattering. Sown on 
sand field which is yery poor. Some of the heads will mature. 

Spurry, cheat, and sand vetch are equally a failure on the poor 
sand-field, I found one spot’ of sand vetch which measured 4 feet 
from the crown. It is in bloom at this writing, but will not mature 
seed. 


= 
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GRASSES. 


Timothy.—A small plat of timothy stands 34 feet high, with long, 
full heads. ‘Will yield a heavy erop of hay. 

Clover—Maminoth red was sown on sand field April 26. Very 
Tittle can be seen as a result. 

A special mixture of grass seed harrowed in on flat, sandy land 
with small results. 

Phelaris (grass sevd).—Sown on marsh next to lake. Result, 
nothing. 

VEGETABLES. 

Potatoes —Potatoes planted April 15 and 16 and on May 7, on 
sandy lund, and compared with other years, are a failure, Some 
of those planted in April were just breaking ground on June 25, the 
spring weather was so cold. 

‘Ruta-bagas.—Ruta-bagas were planted in old soil, well mannred, 
but the yield will be small. Some of the largest measure 5 inches in 
ameter. 

Onions —Onions planted both from sets and seed show small 
restilts. 

Lettuce-—Many varieties of lettuce were sown on March 26 and 
May 6. Has not done as well as in former years. We have a num- 
ber-of good heads at this writing. 

Peas.—Peas have yielded a very small crop. The varieties sown 
were Horsford and Prolific. 

Salsify.Salsify sown May 5. Results very smail. 

Crese.—Cregs has been planted in several places, but with small 
results. 

Padishes—Radishes grew well this year, being planted ut various 
times during the season. Varieties as follows: White, Black Spanish, 
Chinese Rose. AN did well; some of them measured 3 inches through 
and 1 foot long. Some of the Chinese radishes ave 4 inches in diam- 
eter. but short. ‘These will become larger if the weather holds 
favorable, 

Turnips,—Turnips are a failure. Very little of the seed germi- 
nated, and those that did produced very small roots. 

Kale.—Kale planted in garden in old soil well manured has done 
fairly well. 

Cabbage.—Cabbage plants set June 15 have large, broad leaves, but 
will not head. 

Beets.— Beets haye not done well this year. 

Carrots.—Currots sowed in drills March 26, May 5. Many of the 
seeds did not germinate. The ofhers are small. Some of the largest 
would measure three-fourths of an inch in diameter and 4 inches long. 





FLOWERS AND TREES. 


We have had the usual sticeess with flowers. Poppies.and pansies 
grew toa large size. 
Raspberry and currant bushes planted May 2 are looking well. 
‘Two apple trees—an uAstrachan and a June Red—show a slight 
growth, 
LIVE STOcr. 


Notwithstanding the lack of proper facilities for taking care of 
stock in the winter, the animals came through without loss The 
pustares being fenced, kept them from the cliffs. 

The cows have done as well as usual. Three of the five are giving 
milk. For the month of July we received 2.800 pounds of mill, 
which is fully as large as during any month of the year, Increase: 
Three calves. 


But little profit was received from the Angora goats this year, 
Early in the spring their fleece became loose, and a lange part of the 
mohair was lost. However, they did better than last year relative to 
‘increase, since we have an addition of ‘four to the flock. 

Relative to poultry, the hens and chickens have done well, supply- 
ing the home with eggs, and a large increase in chickens, 

The duck house having been moved early in the spring, the ducks 
haye not Jaid eggs, and thus we have had no increase with them. We 
hope they may do better another year. 

The flock of geese, proving to be all ganders, were slaughtered for 


the table. 
S. A. Catpwenn, 
Acting Superintendent Kadiak Baptist Orphanage. 
Prof. :C..C. Groncesox, 
Special Agent in Charge of Alaska Lnvestigations. 


Only a few reports of the results of the seed distributed in coopera- 
tion with the Bureau of Plant Industry have been received at this 
writing, and they are for the most part reports of failure, or partial 
failure, cuused by the cold, wet summer, Grains of all kinds were 
almost total failures everywhere, Potatoes hove ranged from failure 
toa fourth of a crop. It has been too cold for cabbages, cauliflower, 
and onions. Carrots, lettuce, radishes, and turnips are the only crops 
which have been generally satisfactory, and even ‘these have been 
partial failures m many places where they generally do well. 

T sibmit also a few of the belated reports for 1903, which have a 
general interest. 
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T would call attention to the reports of J. F. Karshner’s farm, on 
Baker Creek, a tributary of the lower Tanana. One of these is by 
Mr. A, H. Monroe, of Rampart, and refers to the season of 1903, and 
the other is a report for the present season by Mr. Karshner himself, 
Mr, Karshner has located a homestead near certain hot springs in the 
valley of Baker Creek. Te has found that a considerable portion 
of his claim is a natural hotbed, the source of the heat being pre- 
sumably the same as that which keeps the springs hot. The possi- 
bilities of these unique conditions have not been fully tested, but aside 
from hardy vegetables he has so far succeeded in growing Lima beans, 
wax beans, squash, and cucumbers very successfully. A photograph 
of the Lima beans, which unfortunately is not clear enough to repro- 
duce here, shows that they made a splendid growth and climbed to 
the top of tall poles. Mr. Monroe states that he found turnips and 
ruta-bagas in the ground where they grew, not frozen, although the 
thermometer registered 62° F, below zero at the time. All Alaska 
gardeners will watch Mr, Karshner’s operations with interest. 

I beg also to call attention to the letter from Rey. John W. Chap- 
man, of Anvil, as regards the gardens by natives and whites at that 
place. 


7. H. Friedier, Gravina, Alaska.—1 have received, from time to time, seeds 
from you, and [ suppose you expect me to report my success in crops, 

1 have one-half acre under cultivation. ‘This (1903) was the second year. 
The first year I did not expect to raise much, and raised less. This year T 
tried some manure experiments. I tried about all the hardy and some half- 
hardy plants—cucumbers, beans, ete. On unmanured land everything without 
exception was a complete failure. One pateh on which I put lime burned from 
clam shells, at the rate of 1 bushel to 3 square rods, did not show any Improve- 
ment at all, 1 think the lime is slow in acting on account of not being burned 
enough, I am not a limekiln man; I do not know how to best burn this lime. 
I built a pile of logs and put the shells on top, and then more logs and more 
shells, and then set it on fire. But the shells packed together and did not get 
hot enough inside the pile. 

Hen manure Improves the land some, but not near as much as I expected. I 
had one patch on which I put the manure from 100 hens; five months’ gathering 
on 10 rods. This manure was mixed with dry muck, and was in the henhouse 
until used, and had no cutworms. Radishes, turnips, and cabbage did falrly 
well. The rest of the things were a failure. But everything did better than 
on unmanured ground. 

Wood ashes put on at the rate of 1 bushel to 2 square rods did better by far 
than either lime or hen manure. I bad only 6 square rods of this, but grew 
more turnips on it than on about 35 square rods outside this plat that was 
seeded to turnips. I noticed that the leaves of the turnips on the Iand manured 
with ashes were yellow, and where the hen manure was they were dark green 
and more stocky, but the roots on the soil fertilized with ashes were three times 
as large. I had some & Inches in diameter. Am sorry that I did not try more 
of a variety of plants on ashes, Besides the turnips, 1 had one bill of-cacum: 
bers, and they were fine, On hen-manured soll cucumber vines were only 6 to 8 
inches long, with no fruit at all, 
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‘In the soil fertilized with ashes I also planted some soy beans I got from a 
friend in Michigan, but they came here too late. I planted them some time fn 
the latter part of July, I do not know the exact date, I never expected any- 
thing to come of them. They were in a package from New York, marked 
“Early Soja Beans." Well, they grew 24 feet high, but did not ripen seed; 
were frosted October 2; but they did 60 much better than T expected them to do 
in this climate that T will try them again, The cutworis got bold of the beans 
and a row of parsnips, both of which were good. Early Red Valentine beans 
ripened seed, 

For a long time T did not know what was eating the plants; thought maybe 
it was the birds, and would sneak ont In the evening with a shotgun, but never 
gota shot. One evening lute I noticed the worms and tried to catch them, but 
there were #0 many I did not make any headway, and noticing a few very 
prosperous toads there T spent an afternoon and caught all the toads 1 could 
find, about 60, and dumped them on the ground where the worms were. They 
Hixed the cutworins in a hurry, but it was too Jate as far as the crop was con- 
cerned, 

T sowed some winter wheat last fall, about 2 square rods, fertilized with ashes 
(very little), and hen manure this spring. It made a good stand and did not 
winterkill. It got about 54 to 4 feet high, and was ripe about August 10 to 15. 
Was 0 very good crop, and I think we can grow grain here, 

A few scattering outs and barley grains that were [n the sacks used to pack 
manure in came up and looked very good, 

T intend to try a sack each of potash and phosphate next year, also more lime, 

My ground ts about one-fourth of a mile from the beach, and seaweed ts too 
far to pack, This ground is muck or peat. It is something new to me in the 
shape of soll. It seems to be composed altogether of rotten moss or of other 
yegetable matter. It is covered with from 1 to 4 Inches of moss, and has quiten 
growth of grass on It; no thnber except bere and there a scrubby black pine, 
This muck is from & inches (o 1) feet deep, underlaid with a gravel formation. 
It Is full of bog holes and quite wet, but on being spaded it becomes perfectly 
dry without drainage. Subduing this soll is not what it Is cracked up to be 
with spade and hoe, The sod is tough and it rota very slowly, A breaking 
plow and disk harrow are what it wants, 

J. 8. Seatter, Juneau.—t do not think it is best to report on vegetables this 
fearon (1904), for everything is almost a failure. We raised lettuce, radishes, 
a few carrots und cwulifiower, and about a third of a crop of potatoes; no 
cabbages. 

T hope you know of something that will kill the cabbage maggot; they ate 
‘the crops as soon as we had a few dry days. I tried everything—potash, 
nitrate of soda—but did not seem to do any good. There niust be something 
that will destroy them. We have another insect that destroys the young plants 
in the hotbeds in the spring. 

Christian Krogh, Juneau.—t received the seeds, for which I am very thankful, 
and [ will give you the full account of every variety grown during 1904. 

Lettuce, radishes, peas, ruta-bugas, and carrots all did well. Beets and tur- 
nips went to seed. Onions and parsnips hardly came up. The parsnips came 
up the ist of September and some did well. Carrots did the best of all. Our 
garden was the best private garden here, It is the first year of cultivation, 

‘There is one thing that troubles us greatly here, and that is a small maggot 
thet destroys the roots of turnips and ruta-bagas. If you can give me any 
advice how to get rid of them I will be very thankfal to you, 


H. Doe, 421, 58-}——22 
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I would like to plant some gooseberry and current bushes. T have a few 
bushes now, but would like to plant some more, Will you let me know what 
varieties you think will do the best? I am also thankful for the report which 
Fou sont me. Same one sewt me a few seeds not long ago, but they are net the 
right kind. 1 would like te ask you for xome potatoes that you think will do 
well in Alaska, 

Some of my carrots moasure over 1) inches across the top and are about 5 
inches Jong, 

B. Ht. Hefeto, Skagwoy,—t will try to give you an account of the experiences 
J hud the past season (1903) with the different varieties of seads you sent ame, 
wnd some seeds which I got from Bohemia. 

‘The frost did mot come out of the ground before the first part of May. IT 
could only plant the vegetables all out by May 15, and then the frost was not out 
more than 12 inches. 

1 ralsed a lot of different plats in a hotbed, and planted the same out in the 
epen alr about the latter part of May, They were red beets, onions, caull- 
flower, cabbage, some virsing (a Bohemian vegetable, which heads like cabbage, 
Ivut Jina the taste of kale),.and some celery. I seeded lettuce of three different 
Kinds in the epen ground and had splendid results. My wife and 1 are very 
fond of lettuce, and we had It almost every day from the middle of June until 
September, just cutting above the root, and we had a new crop in two weeks, 
‘Whe red beets did very well, and from July until now we have been well supplied ; 
in addition, have about 40 plants weighing in average about 4 and 5 pounds, all 
dean, and not in the least woody. Troad Windsor beans did fine, and I had 
quite 2 time to stop them from growing, but they never matured. I bad worse 
duck with a rew of Bayo (?) beans, The slightest cold wind turns the leaves 
Wack. Carrots, turnips, parsnips, and ruta-bagas (id fine, but radishes were 
terribly wormy, 80 we could not use them at all, The cabbages and caulifewer 
were bothered with maggots, which ate the roots of about 1 inch below the 
surface. T used airslaked lime with good snecess, and my neighbors after me. 
Celery was splendid, and there was none finer anywhere. 

I had my ground all weit manured with horse manure, which was not rotted 
enough, and we were oll troubled on this account with a splendid crop of 
weeds, ind T had all T could do to keep them out of the beds, I have had the 
ground in cultivation for four years and ‘have always bad plenty of manure, 
and last summer a half barrel of air-slaked ime. 

T have only the evenings for my own use, 80 it is pretty hard to do any 
gurdening for profit, but, in spite of being very short on time, I raised enough 
dor our own use and some of our nelghbors—in fact, more than my wife and I 
could consume—trom a place about 25 hy 50 feet. 

Tam keeping also a nice Jot-of chickens, and I made from an average of 20 
chickens in 192 a very nice profit, getting about 3,000 oggs during the season, 
besides the young chickens and fowls which I killed and sold. I figured out to 
ibaye a clear profit of $104, the feed being mostly scraps from the household, 

We also had a nice lot of flowers—pansles, mignonette, asters, bachelor but- 
‘tons, marigolds, masturtiuns, geraniums, pinks, and carnations—all from seed 
din open ground except the first two varieties, which we sturted in the house. 

1 hope that these few Items will contribute to the progress of vegetuble farm- 
ing in Alaska, 

H. D. Clark, Skagway.—Xour Lotter of October 7, 1904, was nearly two weeks 
in reaching me. I hope this report will reach you In time for your report, sinee 
you desire it. I have very little of good to report for Skagway in its vegetables 
and flowers this year. Potatoes, as a rule, were about one-fourth of a crop. 
Cabbage was practically-a failure. A great many of the growing plants died 





ALASKA EXPERIMENT STATIONS. 339 


after setting ont, either from wore or cold weather. A great many of those 
that lived have failed to head. From # 2}-acre cabbage patch ave got less than 
2 tons of cabbage. Beets are very poor, and parsnips below the average of other 
years. Carrots are a good crop, as a rale; from one pateh of IS square rods 
we harvested 2,200 pounds. Celery is also a good crop, 

‘The season has been very dry and cold. The Newer gardens have had a hard 
time, Dablias, asters, and other flowers which have grown and blossomed 
jaxuriantly other years have scarcely blossomed at all this year, We hope for 
different weather next sexson. 2 

We das it almost impossible to raise either turnips or radishes on account of 
worms, Have you found any means of doctoring them successfully? We tried 
8 soap and crude carbolic-acid eniulsion with no satisfactory results, 

1 have bought Mr. Nicolai’s fnterest in the Skagway ranch, and am patting 
up 2 100-foot forcing house and intend to stay by the gardening business for a 
few years at least. 

Rev, William &, Corie, Hooneh.—diy garden this year (1903) was the best of 
any year so far. The following did nicely: Ruta-bages, beets, turnips, lettuce, 
seed onlons, radishes, cabbages, peas, rhubarb, and carrots. Beans did not do 


We also had an abundance of fowers—aweet alyssum, candy- 

tuft, poppies, and nasturtiums. I planted more seeds, but the ground was so 

that they did uot germinate. The past summer was the driest ever known 

But 1 covered my garden heavily in the spring with seaweed and dug 

under as best I could with « spade; result, the best garden in spite of the 

dry weather. My largest cabbages weighed 6 pounds, and ruta-bagas 2 pounds 
each. Some of the natives had ruta-bagas as big as three of mine. 

I made a few experiments, I found that rhubarb grew three times faster 
simply by baying a box with top and bottom removed laid around it, TF began 
with a few plants, or rather, my wife did, while I laughewl at her for her 
trouble, but I soon was converted to the plan and covered the whole number. 
T also found that to take onions anil cnt off for use all but the center and then 
to plant the latter, gare nice tops very quickly, I planted potatoes In the house 
and when the plants had made stalks 6 inches high E set them out in the garden. 
They made nice potatoes. 1 planted some potato parings, but the gronnd was 

dry they did not sprout for some time, hence did not do very well. But 1 
judge that purings are ns good seed as pieces of potato. 

1 tried to ripen peas for seed, but om not eure If LE suceweiled, but 1 am 

to think that they will grow. I had a few potatoes whieh grew 

seed left in the ground of last year’s crop. They did better than those 

Would like to know from others If they plant Alaska-crown pota- 

Imipert seed each year, I belleve some one should develop an Alaska 
strain of potato, 

I planted my frst garden May 6, and had lettuce and radishes June 40. 

25 1 picked the first rhubarb. I planted radishes again July 14, whieh 


grew quickly, and we had great numbers to give away. We also gave away a 


stayel In the ground until October 24. They had been covered with S inches 
of snow in the meantine, but without damage. 

Mrs. J. Gavigan, Vatder—Following js my experience for 1904 with the 
seeil which you so kindly sent: 

Nothing grows better than kale, cither Improved Siberian or Toll Cured 
Scotch. Grows rank as often as cut; winters without protection; supplies 
first early greens in spring und seeds second summer. I have never seen a 
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worm [n it. Rhubarb also does well. My Champlon ruta-bagas, planted in 
May, were in September 5 and 6 inches throngh. Early Jersey Wakefleld 
cabbage and Barly Paris cauliflower, started in the house, beaded up pretty 
well, especially cabbage. Beets and Scarlet Horn carrots reached mediom 
size, White turnips and all radishes are subject to a small maggot. 1 prefer 
small olive radishes, which grow quickly; £f let remain in the ground they 
get wormy, I think everyone agrees that the Round Yellow turnip is far 
better than the White or Purple-Top, as It keeps better, is rarely wormy, fs 
not peppery or watery, but erisp and sweet, like an apple, to eat raw, Our 
White turnips grow readily with but little care and reach a grent size, but 
they are poor. Improved White Plume celery grew 15 inches high the second 
summer. The tall peas planted fn rich soll ran all to vine and the few pods 
falled to fill before frost. 

Of flowers, I find the pansies do the best for this rainy ¢climate—bloom the 
second summer, Shirley poppies, fall sown, failed to come up; but May sown 
did well. Saponaria and Collinsia did well, but Xeranthemum and Gall- 
lardia failed to grow. Sweet peas IT have grown for two summers, but they 
are almost worthless, blooming, if at all, only a few days before frost, Our 
season {8 so short here that most annual flowers are not worth the trouble, 
7 think perennials are better. 

A. Lawson, Sunvise-—Looking over the weather reports you will see that the 
weather during 1904 has been cold and unfavorable for agricultural pursuits. 
1 have just dug my potatoes and find that where I should have had over 4 tons, 
according to the yleld of the three or four previous years, I got only about 400 
pounds salable tubers, and, perhaps, 1s much more of small ones fit only for 
stock feed, scarcely worth gathering. 

The greater part of my cabbage and cauliflower plants were destroyed by 
rabbits In June, and what I was able to save have grown slower and smaller 
than In former years. All my peas were a total failure, none maturing suffl- 
clently for use. Turnips, lettuce, and radishes abundant and of good quality. 
Beets, carrots, parsnuips, and onions rather amall but otherwise tolerably good. 

‘The winter wheat I planted last fall from seed you sent grew very nicely 
and beaded out, but was beaten down by the heavy rafn that fell August 11 
and soon began to mold and rot, and so I had to clear it off the ground. ‘The 
Tye grew very well and was harvested September 24. I am now drying It and 
intend to use it for seed next year. 

1 presume that the weather has been unfavorable In other parts of Alaska, 
because the natives Informed ine that they never experienced euch a cold and 
disagreeable summer before. 

Dan Pougherty, Uyak Bay.—t am sorry to say that my garden has been a 
total failure this season (1904), as we had no summér. I planted 240 pounds 
of potatoes and will not get back the seed. Not even a radish. 

Capt. J. Ducan, Mine Harbor, Herendeen Bay.—In a previous letter I wrote 
you that I was not expecting a good result of my gardening experiments, but 
to-day, las, I regret to say that It was nearly a failure. Was it the gardeners 
or the climate’s fault? It may be from both, but I dare to say that the former 
tried his best among the numerous difficulties he encountered, when, on the 
other slide, the climatic conditions, jointly with poor soll, offered a serious 
obstacle to success, 

Clreumstances were bad. T had first to clear some brushy, rocky ground, 
which was a light sandy loam; the mold part of it was only’ 4 inches thick and. 
when tilled the soll was of poor quality, Fertilizers should have been added, 
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Tmt T had just enough to make a cold bed. 1 started the work as early as the 
end of April, when snow was yet covering many places around. 

A eold bed of planks was placed against the kitchen wall, facing west expo- 
sure, and was filled with 1 foot of manure, covered with § Inches of dirt. T 
had muslin sashes made to protect the bed at night; this proved to be a suffi- 
cient protection against Inte frosts, In that bed I sowed a yariety of vegetables, 
which, except cabbage and kale, grew very poorly. 

During the first week of May I sowed in the garden (divided into beds) all 
kinds of seeds, which took from fifteen days to one month to sprout. The 
trouble started with ground squirrels, which, ignoring my anger, were digging 
and eating the precious little sprouts. Savage war was declared on them, and 
with guns and traps T did exterminate hundreds of them. 

However, part of the young plants were saved, and every day T was trying to 
ascertain an increase in their size, but this was in vain, for they nearly all reached 
1 to 3 Inches and died, excepting radishes and turnips, the latter growing as 
large as oranges, 

‘Three times I transplanted cabbage and kale from the cold bed in the open 
but every time squirrels were foasting upon them. The cabbages that I sared 
grew in cold bed, but did not form heads, Kale also raised In cold bed 
grew vigorously. - 

Of Howers, miguonette, pansies, cornflower, and ten weeks stock were In 
Dioom before killing frost. The others, like the vegetables, showed their leaves 
and died. 

Now, about the most interesting branch of agriculture—wheat, barley, oats, 
and potatoes—I will make a special mention. Wheat with difficulty showed 
itself with poorly formed heads, and did not mature, Barley, though haying 
good size, did not have a chance to matore, and was frozen before formation 
of the kernel, Onts were in better shape than the rest, reaching 3 feet high, 
with a vigorous growth, Kernels were formed and needed only a few sunny 
days to mature, but frost came instead, and everything was lost. On June 12 
+I planted some potatoes with manure underneath, and when frost appeared 1 
harvested quite 1 lot of smal! tubers, the largest being the size of a chicken egg. 

As 4 conclusion, and considering all phases of my first experiment, I am induced 
to believe that under better circumstances, and baying a three or four years’ 
weill-fertilized soll, the chances to obtain some products from the soll should be 
greatly augmented, but I do not think that under such conditions a farmer would 
make a sufficient living out of the soil to decide to lve permanently in this 
desolate part of Alaska. 

Having a little part of the seeds left I may try again next spring, and fa that 
case T will have the pleasure to tell you the result of my second experiment. 

M. A, Davis, principal public school, Unataska.—The garden seeds you 30 
kindly sent me last spring, regardless of unfavorable conditions, did well during 
1903 with few exceptions. The season was not all that could be desired, and 
then we were not prepared to plant them as soon as they should have been 
Planted, owing to {ll health and a change of residence at planting time. How- 
ever, the lettuce, kale, cress, turnips, radishes, spinach, rhubarb, asparagus, 
and parsiey did very well. Next season we can probably do better, as we hare 
fenced in a small garden, and have put in a generous quantity of barnyard 
manure in heaps upon it for next spring. 

Much of the flower seeds sent me was given to the natives, who take great 
pride in flowers, Many of the homes in the village have flowers growing and 
Doomingy from old tin cans, ete, in the windows. Near the schoolhouse tf a 
native lady who has a fine pot of nasturtiums blooming In her front window. 





Few of these natives have any relish for vegetables, except turnips a 
‘but most of then: Jove flowers. 

‘Rev. J. H. Schoechert, Quinhagak, Kuskokwim Bay—Your fayor of 
referring to the seeds sent, came to hand too late for use this 
Nevertheless, we have a blooming garden, a surprise to whit : 

on the coast of bleak Bering Sea, 

‘We sowed our seeds and planted the potatoes from May 10 to 
don, while the hothouse was planted mueh earlier, so that by t] 

‘May radishes, lettuce, and cress were avallable for table use. 

You refer to sharing seeds with the natives, This has always be 
natives can get all the seeds needed, and the use of tools, ete, from t 
atany time 

As [ found out by past years’ experience, when inquiring of sald 
“Why don’t you make gardens?” their common plea was, “We 
‘to make a fence to keep the dogs out.” Consequently on our re! 

States we brought sufficient wire to make two gardens. In part of 
natives can use all the ground they want. At least eight huve small 
of ground with turnips, radish, ruta-bagas, ete, As they were a little 
getting staried, the mission gardea was far ahead of theirs. On 
ours was cared for, watered in June, which was dry, and by giving them. 
pointers, they began to try to help theirs along. It was a pleasure to a 
women, and children carry water to water them—to wateh them daily. 
on we had plenty of rain and now things are thriving. 

It surely Is one of the best means to help these people to procure a Ih 
tilling the soil, and to prevent their becoming paupers, looking for ra} : 
the Government when the game of the country is killed off. It no doubt 
slow work to see extensive gardens by them, yet when we remember how 1 
took the Indians in the States to take to farming we have every reason t 
courage. Yes, 1 venture to say the Eskimos will pick it up more rea 
being of a thrifty nature. 

J. Hing, Ogavik, Kuskokwim River-—Many thanks for the seeds you 
sent me this year, 1004, TI received thom at the end of July at Bethel. 
year we will use the seeds bere at Ogavik and report the resulta to you. 

During the two yenrs I have been in Alaska I lived at Bethel. ‘The 
there are pretty good. Last year we had excellent potatoes, turnips, ¢ 
cauliflower, and many other vegetables. The potatoes were far better 
those we received from San Franciseo, (Pl. X11, fig. 1, show vegetables 
gardens at Bethel.) 

They hare also been quite successful In gardening here at Ogavik, Tt 
the soil Is very rich. This year the garden does not stand so very g 
the vegetables are better than we could expect, 

As no missionary was living here Inst year the garden was not planted, 
year I came up from Bethel on the Ist of June. With the help of some 
I prepared the ground, but it could not be done beg ce iy. On June 3 


other vegetables. After that I left Ogavik, and the paren was without . 
for the natives, too, left the place, golng to their fishing places. On Au 

T returned, and when I saw the garden I could searcely see any yogetablea, 
grass and all kinds of weeds covered them, After having been cleaned, p 


also tarnips, carrots, and onions, which have done pretty well. Radishes 
already too big and old when we seetrel oats ‘The eabbage—Stone Mason— 
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Fic. 1.—Gaanen VeceTasies Grown aT BETHEL, Kusxoxwim River. 
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Fig. 2.—Turnips, PoTAToes, CannoTs, ano Cucumsens From J. F. KARSHNER'S FARM, 
« BAKER CREEK, TANANA 
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John W. Dobbins, Nome City—Many thanks to you for the garden aceds, 
which I received February 4, 1904. In reply to your request, I shall now 
endeavor as briefly as possible to give you a detailed account of my experiments 
fo Nome, Alaska, slnce the year 1900, in growing vegetables, flowers, and grases, 

1 arrived in Nowe on July 28, 1000, and i have remained coutinuously ever 
since. I secured a town lot 50 by 150 fect, T built a cabin and spaded up the 
ground thoroughly. By chance, or by bustling, I found a lady who bad one 
package of turnip seed, one package of beet seed, and part of a package of radish 
and lettuce seed mixed. I secured and planted these seeds on my lot. They 
grew wonderfally rapid and produced an abundant crop. I[t was a surprise 
to everybody to see them grow in Alaska soil in this northern iatitude. They 
were the first garden seeds planted In Nome. , 

T also bought and planted 80 hills of potatoes. The young potatoes developed 
tu sixe from marbles to that of a turkey’s egg. T also planted 50 onlon sets, 
which grew almost beyond description. The result was so satisfactory that T 
sent to San Francisco, Cal, for a variety of garden seeds, flower seeds, and 
grass seed for the spring of 1901. Most all the varieties, such us radishes, 
dettuce, pens in three varieties, beets, onions, cabbage, spinach, kule, parsley, 
caulifiower, carrots, parsnips, celery, etc, made a rapid and enormous growth, 
IT used and gave awny to the amount of about $75 worth of vegetables and 
flowers to visitors who called to see the Alaska garden, as they called it, The 
plants from California seed will not or did not reproduce and mature seed, 

‘Do fully determine if any seeds would mature in this climate I sent to New 
York and Detrott, Mich., for seeds for 192. The result was far better than 
from the California seed, but only peas, spinach, French mustard, and radish 
seod matured, 

All experiments thus far were in the open alr. Beginning 2g sou as the 
ground could be worked in the spring, I prepared the ground in many ways. 
in some cases I used stable manure and native tundra; in other cases, sand, 
manure, and tundra; In some cases, wood ashes and black sand; in some cases, 
‘slaked lime and native tundra, and in some cases an Internixture of all; bat tn 
each case the result wes good. 1 used pure spring water from the Nome City 
waterworks, through iron pipes. 

Early York cabbage made some heads of good size, firm and crisp; price in the 
Nome market, 25 cents per pound, and ready sale. 1 used and gave away to 
visitors fully one-half of the experimental crops to encourage an Interest In gar- 
dening and aold $155 worth off 2 lot 50 by 150 feet for the year 1902, T have 
‘bought another %) by 150 feet adjoining the first one, and built @ bothouse for 
the forcing of plants—not in the old-fashiouert way, but by electricity—for the 
year 190344. 

I have been corresponding with many rellable seed growers In the States— 
with some in Washington, D. C., with yourself, and with otbers elsewhere—and 
diave obtained many reliable pointers, information, and varieties of domestic 
and foreign seeds and grasses, I have procured several varieties of flower and 
grass weed from Norway and Sweden, which have grown well this year (1903). 
T also planted red clover, white clover, thnothy, redtop, blnegrass, orchard grass, 
lawn grass, and millet seed in many kinds of soil, every one of which grew rap- 
idly, and the result was cutirely satisfactory, especially red clover, timothy, and 
Norway grass, which will average from 2 to 3 feet In height and yiehi, T think, 
from 1) tons to 3 toms per acre with ordinary conditions, Tay (thoothy) 
shipped to Nome ts now selling for $50 per tou. 

1 hive a water pipe laid throngh the center of my experiment ground con- 
nected with the city waterworks, which supplies water perpetually during the 
Spring, sumuer, and fall mouths, It cost me $100 for the pipe and labur at cane 
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structing it and $10 per month for the use of the water continuously. I have a 
6i-foot hose and two faucets so arranged as to spray on water rapidly or at 
leisure. ‘ 

‘The experiments and results [ have thus far shown have created In the minds: 
of many of the Nome residents an interest in beautifying their homes by plant- 
Ing vegetable and flower gurdens. A number of amall gardens were planted, 
with successful results in many Instances. 

The vegetable seeds I planted for the year 1903 are as follows: 

Radish—Long Scarlet, Small Round Scarlet, Half Long Purple, Black Span- 
ish, and Snow White. Long Searlet and Long White were the choice; they sold 
for 50 cents per dozen. Lettuce—Grand Rapids, California Cream, and Han- 
son; Grand Rapids the choice; 25 cents per dozen, 1 sold 400 dozen lettuce 
plants at 25 cents per dozen and 100 dozen radish at 50 cents from 6 beds of 
S by 8 feet. Cauliflower—One small package of seed produced about 150 strong, 
healthy plauts, They made an enormous growth, but only 2 heads formed, 
transplanted late on sccount of a cold, late spring. Sold for chicken feed. 
Cabbage—Farly Dwarf York was propagated by electricity in greenhouse and 
transplanted late, made a rapld growth, but only a few heads proved of suverior 
quality. Cabbage in Nome market sells for 25 cents per pound. Peas—Ameri- 
can Wonder (dwarf), This pea docs not deserve its name, The rows were a 
solid mass of pods and the pea as sweet as sugar, Alaska Prolific was a good 
producer, but not as good as the Amerjean Wonder. ‘The Glant pea, 6 feet highs 
a good producer, but requires poles or frames. Sold for chicken feed. Aspara- 
gus—About 50 roots from this year's planting. Celery seed failed to grow. 
Parsley grows well, price 25 and 50 cents for a small bunch, Spinach grows 
well, ready sale at a good price. Carrots were of slow growth, but produces 
well at end of the season. Parsnips—The same as carrots, Onions (Red) do 
well from seed and sets better. Mustard grows prolific; ready sale In early 
spring. Beets (Long and Round) do well; will be 2 success. Sweet corn grows 
slow; will not be a success, Cucumber was a failure this summer; did not 
blossom. Tomatoes were wso a fallure. String beans were a fallure; rotted In 
the ground, Turnips were excellent in growth and taste; a success. Potatoes 
were of average size and good flavor; will be a success. Ruta-bagas were a 
wonder In size and taste; excellent. 

Flowers of almost all varieties flourish and bloom in this latitude. I had 
only three sunflower seed, which I planted, and each produced a plant of good 
size; both stem and flover, but no seed matured. Pansies did well, many 
plants in bloom; @ success. Stock and candytuft were also a success. Lark- 
spur did well, many plants in blossom; a success, Crimson flax (granditio- 
ram)—Plants In blossom ; a success. Lobelias (in baskets)—Plants in blossom ; 
fm success, Nasturtium—Splendid; plants in blossom; a suecess, China aster 
seed failed. Bachelors button—Splendid; a success, Marigold (Norway}— 
Not a success this year. Arctle mint (native)—Sweet odor, small blossoms; 
excellent for borders. 

Strawberries—tI (mported 250 plants, but they were damaged in shipping and 
failed to grow. 

Rhubarb—12 roots; 9 lost in shipping. 

Not one berry nor fruit tree has been introduced in Nome so far. Only three 
rose busties in Nome so far to my knowledge. All things being favorable, I 
wish to experiment this year (1904) In berry plants, such as blackberry, rasp- 
berry, strawberry, and gooseberry, and hop vine, and also a few fruit trees and 
currant bushes, rose bushes, and ornamental shrubs, 

Wild blueberries grow abundantly here, and thousands of varieties of beau- 
tiful wild flowers, 
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Grasses of the following varieties do well: Red clover—excellent; from 18. 
inches to 3 feet high; strong root. White clover—very good, from 6 to 18 
inches high, and strong root. Timothy—very good; from 2 to 8 feet high; 
thick and fine. Bluegrass—excellent; ground a solid mat; growth about 12 
inches. Orchard grass—ilid well; thick and fine, spreading. Redtop did well; 
thick and fine; growth, 2 feet, Lawn grass a success; stows rapidly; thick and 
fine. Norway grass—sturts and grows slow; coarse, kind unknown. Wild 
rye—will grow well; result from seed In baled hay. 

These experiments have been on a Hmited scale, but sufficient to prove that 
vegetables, flowers, and grasses will be a suceess in many cases and profitable 
beyond a doubt. 

B. B. O'Connor, Councit City—t1 tried to raise a little garden truck in 1904, 
with bat little success, and ax 1 did very well outside can not fathom the rea- 
son for my failure here. I hear that your seeds do well Lere, and therefore asic 
you to eend ine some. My potatoes have done exceedingly well in rieh land well 
mixed with manure. Lettuce does well, but radishes and onions are very poor. 
T have good bottom,land soll mixed with manure, and I put it on # little sloping 
ground up from the river bottom, Seeds should reach ws this fall, so 48 to 
plant in the early spring. 

©. W. Thornton, Sofomon—in regard to seeds sent me for trian] In 1904, 1 

planted beets, turnips, carrots, cauliflower, onions, radishes, sweet peas, and 
nasturtiums, IT distributed to others lettuce, radishes, turnips, beets, carrots, 
and sweet peas. All of these seeds sprouted well, and in every instance in 
whieh they were given a little care they did well, with the exception of the 
onions. I think perhaps that our season Is too short to produce good onions 
from seed. The most satisfactory results were obtained from radishes and let- 
tace. 
J, V. O'Hare, 8. J, Holy Cross Mission, Koserefsky,—The crops In general 
are not so good as usual, owlng to the backward senson. £ might also accuse 
the season of forwardness, for the last few nights have been cold, with a light 
frost durkig one night, Temperature, August 25-26, minimum 35°; August 
26-27, minimum 36°, 1 fear that the oats grown from seed and matured here 
Jost scuson—1003—are injured by the cold. 

We have now § head of cattle, which are furnishing an abundance of rich 
milk. Another addition, and a weleome one, ix the chicken ranch, We have 
over 20, large and stall. Fresh eges add much to the cook's possibilities. 
However, both cattle and chickens Imye suffered fron) the savage canines In spite 
of many precautions, 

One horse was unable to do all the work last winter, so a gentle bull was 
broken in and is doing so much better than the horse that he was put Into 
the plow last spring, while his weaker rival was relegated to a small harrow. 

More land Is being eteared of trees and stumps and broken, so that very soon 
that glorious meadow you photographed will be under cultivation, ‘The grass 
that you so admired for its rank laxuriance gradually declined until It was 
found better to begin breaking it for cultivation. Clover and timothy are doing 
fairly well. 

Sugar beets—an experiment—poor; probably on account of the cold and dry 
summer, that ls, the frst half of the season, Squashes have blossomed and 
formed fruit, but will not have time to amount to anything. Tomatoes blos- 
somed, but they did not form fruit, Cabbage suffering from worms at the roots, 
otherwise fair, Mangels doing quite well, 

Flowers of many kinds in profusion, and are much admired as well as desired 
by the passengers on the river bouts, One can hardly imagine bimeself in 
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Alaska when he sees the noble rese the product of the patient and skilful care 
of the sisters. 

‘Our boys and girls are now out on « four-day berry picking. This fs a yearly 
event, very enjoyable as well as profitable, as they bring home some 6 or 8 bar- 
rels of berries, mostly blueberries, Raspberries, currants, and several other 
Kinds grow wild in abundance, free to ail comers, 

Down In the Yukon dejta 1 saw this summer tho most forlorn little garden in 
the work. After nine weeks’ growth the radishes, though yery good, were Just 
Decoming Jarge enough to eat, while the lettuce had perfect heads abeut the 
size of 4 silver dollar, bat locality is evidently not intended for a garden of 
Eden. On arriving there on June 1 T found the river banks still piled up with 
the ice from the Yukon, with great snow drifts on the bushes, and no sigu of leaves 
on the trees. I should not sny trees, for there is nothing deserving the name in 
the whole place. 

John W. Chapman, Anrik.—The season of 1904 haa been a long one, but cold 
and backward. Successful sowings of radishes, lettuce, rhubarb, peas, corn 
salad, and paranipa were made April 28. ‘The peas were the Prolific Barly Market, 
oud yielded a Sine crop, maturing August 15. American Wonder peas sowed 
May 31 set very full, but should have been planted two weeks eariier, 

Wakeficld and Dwarf York cabbages were planted in a cold frame April 28 
and protected by glass. They were set outside May 25. The Wakefield made 
solid heads, while the York has just commenced to bead. Snowball and Paris 
caulidower were given the same conditions, and the Saowball succeeded, while 
the Paris failed. Rhwbarh, started in the same way, has made fue, healthy 
plants, Radishes were ready for the table on June G& The French Breakfast 
gaye the best results, 

A few potatoes were sent us by a neighbor from the Koserefeky stock, We 
ate the potatoes and planted the parings, giving them a start In the cold frame, 
on April 28. They were removed to new ground, turned up last spring on May 
25. Fifty hills ylelded 45 pounds. ‘The size and quality were good. On old 
ground in Isaac Pisher’s garden the same stock yielded 1 pound and a bait, 
average of a row of 15 hills, dug to-day. 

Most of the planting In all the gardens In this neighborhood was done 
between May 10 and 15. An ivory white potato from our supplies recelved 
from Seattle yielded « pound to the hill on new ground under favorable con- 
ditions, Sowings of Purple Strap Leaf turnips on June 23 are successful. 

‘The sowings 60 far diaenssed were made In wart gulches on the north side 
of the Jow hills at Anvil. The ground was new, mostly a dark loam. Nearly 
everything succeeded, but beets, sowed May 24, were a failure. In a garden 
made by Mr. W. C, Chase, they succeeded admirably, Mr. Chase's garden is 
on Jower ground upon which slops had been thrown out for several years. It 
has @ southern exposure, is carrots and Early Round parsnips were also 
successful, though small. 

Suecessfol potato gardens were made by Messrs. L. F. Cooper and Max 
Slmel, traders; by Mr. Chase, and by Tsnac Fisher and Peter Redlands, the 
last two of whon fre natives. Isaac Fisher's garden (PI. XIU, fig. 1) is quite 
a large one, about 75 by 75 feet, and is one of the best in the place, MMe has 
excellent potatoes, White Strap Leaf turnips, Champion ruta-bagas, Wakefield 
cabbages, and a few Snowball cauliflowers, Some twenty or more natives 
made gurdens, but most were poorly cultivated and weedy. Their success is 
enough to encourage them to try again, and the number of successful ones will 
doubtless Increase yearly. 

I take pleasure in inclosing a photograph made by Mr. A. L. Kurtz (Pl. XU, 
og 2). 
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We have bad great pleasure from the flowers grown from the seed which 
you sent. Nemophilas and candytuft in July were followed by corn flowers, 
pansies, mignonette, nnd clarkias, and stocks. The stocks were sowed May 
24 aud began to bloom about two weeks ago, Sweet William and Chinese 
pinks pianted on the same date have grown well, but have uot yet made buds. 

Something over half a tou of potatoes were raised in Anvil this year and 
harvested September 17, Several ruta-bagas welghing 2 to & pounds were har- 
‘vested, but, In general, they were sowed too late for a good result. They should 
have been sown as early as the ground could be worked. 

A. H, Monroe, Rampart—t visited J. F. Karshner’s Hot Springs farm again 
Just January and took a photograph of some of the vegetables he still had which 
were raised in 1003. He requests me to make a report for him and thank you 
for the seeds that you sent him. Of course his farm is not an average repre- 
sentative farm for this northern climate, for be has 200 acres of black soil that 
never freezes because of the hent of the earth. 

The thermometer registered 62° below zero while I was there, and the wind 
was biowing some, yet 1 found turnips and ruta-bagas in the ground where they 
grew and were not frozen. 

Mr. Karshner has settled down for life on this farm and will endeavor to 
(produce vegetables for the miners of the surrounding country. Last year be 
raised more than 100 busbels of potatocs, which he sold readily at 10 cents per 
pound. His turnips did well, some reaching an enormous size, weighing 16 
pounds amd? mexsuring 39) inches in circumference. Ruta-bagas as large as 14 
‘pounds, which he disposed of for 5 cents per pound, Fifty-two cabbage plants 
Produced 52 good heads, the Inrgest welghing 12 pounds, which be sold at 16 
cents per pound. Beets, some weighing 4 pounds and sold at 15 centa per pound, 
Head lettuce as large as 2} pounds. 

Here ts what Mr. Karshner says: 

“Hegan clearing land October, 1902, Began planting peas, beets, lettuce, and 
turnips April 20, 1903. Came out of the ground May 1. Potatoes were up May 
20, cneumibers, pumpking, and beans May 26, owed onts June 3, and they were 
ripe September 5 Radishes and lettuce were large enough to eat in June. 
Carrots, turnips, beets, peas were lirge enough to cook July 4. Potatoes large 
enough to use August 15, 

“Carrots and parsnips attained a diameter of 4 inchen’ Yellow wax beans 
planted May 26 picked August 12. Squash planted May 26 ripe September 20. 
Largest cucumber 9 Inches Jong. The vines yielded well. The beans yielded 
well; some pods 4 Inches long and well filled. Peas did excellently. Kale 
excellent; 2 feet high. Buckwheat planted July 4 began to fill September 15, 
but the rabbits ate I. Mustard did well and ripened S$ quarts of good seed. 
‘Onion seed ripened also, Radish and lettuce seed aleo ripened nicely.” . 

He will have 44 acres In cultivation this year (1904), and will plant whent 
and oats of different varietios, and also Gover and timothy seed If be had them, 
He especinily wishes to try winter wheat, which he desires you to send him a 
sample of; also a few celery seed. 

Mr. Karshner followed farming before he eame to Alaska and likes the work, 
Js well satisfied here and has no desire to return to the States. His faru will 
give better returns than most of the gold mines for the amount of labor put 
‘onto it, in this camp, 

‘The season was exceptionally dry, so that some gardens dried up. The rab- 
bits destroyed nearly everything I planted last year, Wheat did not mature 
here, Dut the grasses did wel}, and timothy leaded out a little, The rhubarb 
“got so late 4 start that if it Lives will do well this year, 
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T belleve that some yarleties of crab apples would grow on Mr, Karshner’s 
Place, beenuse service berries do well and grow abunduntly over there. 

J, I, Kershner, Magic Hot Springs, Baker Crock Station.—1 inclose report of 
agricultural work for the season of 1904, Owing to your request to have my 
report carly 1 can net give you full report, but will send In later a few Ines. 

‘The weather has been rather cold and backward the whole season, At present 
and for the Inst two weeks It hus been raining, somewhat after the fashion of 
the weather slong the coast of Washington, which made my eabbage burst, 
especlally the early kinds, This being the second crop on some of the ground, 
1 find it doing much better than last year. You will see by the dates of planting 
that the cabbages rary considerably, some being early, others quite late, T have 
no team as yet, and grubbing is rather slow, but I hope to do better next year, 

However, everything fs doing well. The growth Is quite rank, I got a few 
small packages of Romanow wheat and Manshury barley, and also buckwheat, 
all of which I seeded. At present barley is ripe, It stands about 4 feet high, 
und T never saw better barley, The wheat is wbout the same helght, but later; 
it is in the dough at this writing, and looking tine. The buckwhent Is about 
2 feet high, and filling nicely, and [ doubt not but that it will mature all right. 
T will send you samples Inter, 

I received the winter wheat and other seeds which you sent me in due season. 
T will sow the wheat the first of September, and next spring I will try the oats, 
ete. 

On April 18 I seeded cabbage, celery, cauliflower, and broceoll on the slope of 
the hill which Is warmed by the beat from the springs below. AN came up 
well. May 20 [ transplanted Early York ond Jersey Wakefield cabbage for 
early marketing, and July 20 had heads that weighed 4 pounds, The late 
cabbage was transplanted June 6, and Is at this writing heading finely. The 
early cauliflower Is now on the market; the heads are large and fine, some 
weighing 4 pounds. The heads of the early eabbage are bursting. Late eab- 
bage is not bursting much, and the celery is looking fine, 

On April 20 1 seeded turnips, lettuce, radishes, and rhubarb, The turnips 
(Barly Milan) were large enough to cook Jone 2, Lettuce and radishes mature 
very quickly here, and I sow a little of both every few weeks for table use. 
‘The rhobarb is growing nicely and I think it will do well here. 

On April 28 [ noticed some volunteer potatoes coming up, and they hud new 
potatees fit for use by July 4. May 7 I planted potatoes In the fleid, and they 
have done well, in fact far thove the average. I had some that weighed 2 
pounds each. ‘The crop planted at that date bas already been marketed. Pota- 
toes planted May 30 are about out of bloom at this writing and doing well. 
Tuue 14 1 planted more potatoes, and they are In full bloom at this date. 

May 10 I planted Broad Windsor and Barly Red Valentine beans, Both are 
doing well and 1 think thot they will mature. On the same date I planted 
cucumbers and Golden Wax beans. The cucumbers are looking well and full of 
small froit, and the Wax beans are loaded with pods and I think will be large 
enough for use, as were some [ planted last year. 

May 26 I seeded Half Long carrots, Barly Egyptian beets, Hollow Crown 
parsnips, and Champion ruta-bagas. All of these are doing finely, 

May 10 1 planted peas, the variety called “ Barliest and Best,” and I bad peas 
for July 4. 1 planted a succession of peas, and three crops are ripe, I shall 
liave plenty of seed for next year, 

June 18 [ planted turnips, kobl-rabi, ruta-bagas, and summer squash, and all 
are doing finely, The seed of the squash was Jote in coming, hence the late 
planting, but they are filling out very well at this date, and I shall have at least 

{* few large enough to cook, 
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May 27 T sowed some tomatoes. This is too late for good tomatoes, but they 
have made a heavy growth and are in full bloom at present. 

T measured some of my second sow!ng of turnips, and some of them measured 
29 inches in cireumference, with plenty of time to grow yet. 

I expect some large cabbage from my Late Flat Dutch and Drumhead varie 
tles, but will report on these later. 

It Is somewhat as you say about the ranch I have being better than a placer 
claim. I did not appreciate it until this year, but all the crops hive done 
better than Jast yenr, in spite of the fact that this has been a cold summer; but 
cold or hot, dry or wet, I see but very little difference; only a longer and 
heavier growth when too wet. (PL XII, fig. 2.) I have cabbage leaves that 
measure 26 and 30 inches, 

The potatoes I planted are Burbank, but by looking at them aince they are 
grown you would not know what variety to call them, They resemble some IL 
had in Washington, which T sent to La Crosse, Wis. for and called the Governor 
Rusk. 1 wish [ bad the same kind to try here. 1 would also ike to try the 
Early Obio or the Michigan, 

Abont those wireworms: Ashes did not kill them; they were there just the 
sfune, but the ashes gave me a smoother potato, and the worms did not bother 
them as much, I put a shovelful on the bill] when the potatoes were about a 
foot high, and then hilled them up, covering the ashes. I shall try freezing 
them this season, and I believe that will be a specific. Chickens would get 
away with many of them. 1 notice the robins in early spring are always fol- 
lowing me when I grub the ground, always picking and digging for them, and 
these welcome friends are always here In the early spring, and they remind one 
of the States and of civilization. 

I shall have quite a lot of sceds from radishes, turnips, and ruta-bagas, whieh 
will mature this season. They are about all ripe now. 

Some one suggested In your report that 1 man should be hired to trarel about 
and teach the natives to farm. I belleve that would be a good plun. I bayve 
quite frequent visits from natives, and all seem to take an interest In what T 
am doing. They wonder at the growth and ask the names of different vege 
tables. They like to eat them, too, and 1 have given them quite a few. I tell 
them also to come {n the spring and get some seeds to plant thomselves, so if you 
could send me an extra amount of different kinds, but especially of turnips, T 
shall divide with them, Potatoes seem to be their favorite vegetable. One of 
them asked me if T was going to raise oranges. I will try peanuts next spring 
it I con get a few that are fresh. 

Thad a small package of corn sent me; received too late for planting this year. 
One must plant early, #0 that the hot weather in June can get Its work In on 
corn, I may not mature corn, but I am most certain I can raise roasting ears. 

If you can send me a few cherries and other fruit trees, I will try them in my 
warm ground. 

John A, Clinton, Rampart,—Tnelosed find a few heads of Mansbury barley, the 
eeed of which you sent me two years ago, and one head of oats, When 
received, the paper of oats was eaten by mice, so I could not see the name. The 
barley [ sowed May 26, 1903. It came up fine with a good stand and grew faat; 
headed out by July 10. 1 sowed it in a garden patch about 39 by 80 feet of good 
land. It had been tilled for three years. [ built a good fence around it. 1 felt 
proud of my barley patch, when about that time the mice living in the adjoining 
wild land got a taste for the tender, sweet stems, and went for it like a crew of 
logxers slashing into a choice patch of timber. I felt sore about it. But for 
‘the fact of our keeping some 20-odd wolfish, ever-hungry native dogs, I would 
have gone in for some wholesale poisoning of mice, The few plants the mice 
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spared me are all ripe now. The oats are turning yellow. We have had no 
frost yet (September 8, 190%). 

This summer has been an average one, Spring came about ten days to two 
weeks loter than last yoar. June dry and hot. July rather wet and cool. 

All of the hardy vegetables did well, Of lettuce, the Early Curly and Prize 
‘Head did the best. The Boston Market went te seed before it made good heads. 
The cauliflower is very fine; Dwarf Evfurt, largest § inches in diameter, Beets, 
Egyptian uid the best. Cabbage, Early Wakefield; some weigh 5 pounds and 
etill growing, Ruta-bagas, White Fleshed; most advanced; do better when 
transplanted; make « cleaner root than when seeded in place. Turnips do 
about as well as a autive weed; 1 consider them 2 sure crop spy year, especlally 
the Purple-Top Strap Leaf; the White Milan is more delicate, but does not keep: 
well in winter. Peas did well. Barly Alaska comes in about two weeks ahead 
of Abundance. Parsley and carrota did not do well, but may grow yet, Cress 
‘has done very well. I bad never sowed any before. It was a surprise. £ 
sowed it in # shady place; kept it well watered. We cut It about every tem 
days. It came in before the lettuce. It is all right. Parsley and oulons did 
not come up weil. 

The flowers all came up well, As I write this I see in front of the window, 
unhurt by frost, sweet peas, mignonette, nasturtiuas, poppies, petunias, mmr 
golds, and #ome others. They are good to look upon. 

The weather is fine for this time of the year, and the garden truck is still 
growing. I would like to try some of the holless barley. The grass seed you 
eent I sowed ox soon as the snow sent off in some favored spots where the fire 
ud destroyed the moss. Have not had time te look up results 

Rev. G. 8. Clevenger, Copper Center —Yours of November received, and 1 
thank you for the grain and sceds which you think you can furnish us, I keep 
constantly at the Indians about planting gardens. T think we can make a start 
next year with them in gardening. 

The weather up to this time (December T, 1903) has been fine. Qne can work 
outside every day. We have been getting our hay down from the lake, about 5 
antles from Copper Center, We bole it and then haul it down on sleds, We will 
lave about 200 bales of, say, 75 pounds ench. We were told that the swamp 
grass was no gved. My cow is in very fine condition on It with very little feed 
besides. 1 do not feed her quite 2 quarts of weal a day. She ts really fat. 

Copper Center ix not nenrly so dreary ax Skagway or Valdez, We have so 
qmuch sunshine that the days do not seem so short. We think I is a8 fine a cil 
mate as we have ever Iived in, thus far much preferable to that of South Dakota. 
Onur greatest difficulty s Isolation and mails so fur wpart. 

0. AL. Prozier, Bople—Your letter of January 29 daly received. Tam salning 
In the upper Tunana, I spent lost season in that country. 

J was raised on a farm tm Towa, ami will always tuke en interest In agricul- 
ture. I read your report for 1902 with great interest, and T will note some facts 
concerning the Tanana Valley. 

Within 8 miles of the Tanann Crossing 25 tons of redtop hay was eut.on less. 
than 3 acres in a very few duys last July (2908), and hundreds of acres Just as 
good were untonched. Dense forests of spruce, birch, and cottonwood of good 
sie extend to ‘the headwaters, ‘The roll is varied. Where the cottonwood 
grows it Is gravel after you get down a little, muck where the grass is plentiful, 
aod vegetable mold where the spruce and birch stand. Whe valley is from 15 te 
miles wide and 200 miles long above the crosslig; not more than 2 feet of 
snow tn winter, and very little wind. From personal observation and from men 
and Indians living there I obtained these facts, The trail, Eagle to Valdez, 
follows the cottonwood ridges. 
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Rev. Joha B. Driggs, Point Hope—My experiments in raising vegetables at 
Paint Hope have not proved a success. I am on my way south to spend a winter 
in the States, and on my return north next year (1905) hope to continue my 
experiments. Towill say that the past four or five years have been very nnfaver- 
able. 

Prenk £. Howard, U, 8, Commissioner, Cold foot-—T distributed the seed, and 
the consequences are that during 1904 there are a number of flourishing gur- 
dens in Coldfoot ant on the creeks. My own garden ts growing nicely, notwith- 
#tanding the cold nights during June. T have cabbage just beginning to head, 
radishes for the table, turnips for greens, peas over a foot high, and will have 
tettuce In a day or two. I have potatoes over a foot high with blossoms Just 
started. Beets are 2 luches high, kale 10 Inches; parsulps aud carrots are 
growing slowly, but rather doubtful. 

I will continne the weather report aa long as I remain in the office, and will 
send you si full report of the crops in the fall, 

FT roquest that you send me another lot of seeds o8 early ag it would be cor- 
yenient for you to mail them, for if they do not get bere before the close of 
navigation this fall they will not be In time for planting next spring. The 
principal seeds should be turnips, ruta-bagas, lottuce, radishes, cabbage, and 
peas, and also some flowers. 

‘Several Indian families here have expressed thelr willingness ‘to plant patches 
‘of turmips and ruta-bagas vext spring if they can get the seeds anil receive n 
few instructions in gardening. I will undertake the latter If you will supply 
‘them sith the former, I heve given them several messes of greens, and I 
believe with a little eneonragement they would enter into gardening with en- 
‘thusiagm, The Indians here are quite different from those on (he court of 
Alaska, They are strictly adver, vittious, and industrious, 


T submit herewith daily records of the soil temperatures at the three 
‘tations, Sitka, Kenai, and Copper Center. The readings are from 
‘two thermometers, one of which hns the bulb buried in the soil 6 
inches deep, and the other has it buried 2 fect deep, At Sitka and 
‘Copper Center we have in addition a radiation thermometer, placed 
near the soil thermometers, and suspended 6 inches above the surface 
of the ground. This is for the purpose of ascertaining the lowest 
temperature during cach 24 hours near ‘the surface of the ground. 
The radiation thermometer is practically only a minimum thermom- 
eter, which records the lowest figure to which the temperature falls, 
We find that it frequently records temperatures from 2° to 4° lower 
‘than the regular Weather Bureau minimum thermometer, which is 
‘placed in a shelter box ubout 4 feat from the ground. Being unpro- 
tected the radiation thermometer is more sensitive to slight varia- 
‘tions in temperature. Sometimes it indicates a drop below the frost 
‘ine, when ‘the sheltered instruments show a considerably higher tem- 
jperature. These slight drops of short duration seldom kill any but 
‘the tendercet plants, but they nevertheless have their influence m 
retarding growth, and to a certain extent on the radiation from the 
‘soil. 


Tt is worth while for those interested in the subject to study the sail 
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As in former years, the writer has had general supervision of the 


voluntary weather observers of the Weather Bureau in 
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most important column is the one showing the daily mean, it being: 


the correct average temperature for the entire month, 
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Space does not permit comment on these reports now, but at an. 
early date a bulletin should be published on the climate of Alaska, 
as it may be presented from the accumulated reports dfiring the past 
six years. 


Meteorological observations. 


SITKA. C. C. Georgeson, observer, 








‘Temperature. ‘cather conditions (number of days). 



































Total. 
Month. | precipi- 
Maxi-| Mini-| Daily Partly Rain or 
mum.|mum.| moan. | ‘ton. | Clear. | cionay, | Cloudy-| ‘snow. 
oF, | °F | Inches, 
3] 4.98] 14. 1 21 
16] 36.95 6. 13 uv 15 
| 40] 14.97 9 2 2 
5) 9.2] 976 4 cd u 
WO} 5 23.01 6 6] ff 
7| Baz 8.04 10 6 6 
69} 40. 3.90 20 10 19 
Bl] 44d 3.80 10 21 aL 
Bw) 4708] Be 5 21 2 
Bb] BB 5.95 12 19 8 
0] B29 44 Mu iz 
38} 80.51 | 13.27 9 Ey 
KENAI. P. H. Roas, observer. 
e) | 455 2.72 wz 8 to 2 
a 2) Sie “11 6 8 i 8 
4 17.56 i) 9 2 19 6 
0 20.08 Bt) 7 8 21 6 
cy i 4 
a1 B 2 
2 % 5 
53 5 w@ 
6 2 5 
6 uu 6 
6 13 6 
B 8 9 
% 19 2 
COPPER CENTER. J. W. Neal, observer. 
se] -1) A. 1.71 6 9 16 1 
a | —3r |) — Bot 2 Ww uw 2 8 
| 19) 63 8 2 9 19]. eee 
42} -39) —12.8 5 3 
| —47 0.7 8 1 
a7] -42! Be |. | | on 
58 8; 3f 10 4 
i 21! 44.50 20 a 
56 R' 5203 17 18 
#2 R) 82.67 4 B 
aT mi! Be 18 B 
6 6; 40.5 9 1 
































g 
E 
& 
, 
5 
: 


356 





morass 





SRSaAS 


Mygeeroer 





PETERSBURG. J, A, Goding, observer, 
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BH. D. Clark, observer. 
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JUNEAU. 8, J. Sharick, observer. 








McHENRY INLET. Jobn C, Callbreath, obecrror,. 
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Meteorological observations—Continued, 


KILLISNOO, Joseph Zuboff, observer. 


‘eathor conditions (number of days). 


mR Scr 


SOTRSSRRS 


S°°HSNARS 


Som aeaecs 





Pee RE ST 





Baareeces 


BART RSSS 








Gene esoie 





anene Sot, 
NENSSSaes 
er SRhsese 


SeseReees 


FORT LISCUM, C, J. Bartlett, observer, 
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SUNRISE, A, Lawson, observer. 
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COAL HARBOR, UNGA ISLAND. Henry 8. Tibbey, 


MINE HARBOR, HERENDEEN BAY. Capt. J. Ducan, observer. 





‘y 


























February 


March 


Januar’ 


@ Not reported. 
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Meteorological observations—Continued. 
NUSHAGAK. J. Kahlen, observer, 











‘Temperature. | Weather conditions (number of days). 
Month. “Maxi! 1 Daily | pres ). Partly 1a... | 
m Maxi-! Mini- re ,,' Rainor 
mum. |mum,| meag. | #08. | Cleer. | cionay, | Cloudy. | ‘snow. 
1904. eR | or | °F. | Inches. 
| Tol om 18] 2.47 9 6 16 8 








CANDLE, R. 8. Di 
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KOTZEBUE. Dana Thomas, observer. 
































1903. 
November 1s Bl — 7.48 
December . cy -9|) -— 8.35 

1904, 
Jani 4 — 6) --40| -24.75 
February 5 —38 | —12.95 
Ma 3 | — 2.6 
30 ~ 3 1.6 


FORT GIBBON. Frederick F. Simmons, observer. 











cy Ww pr 3 
a £1 4 
a! —40 28 2 
a) due 7 
—20 19 i 
1a 16 8 
-% 1 4 
bt 21 8 
6 F) 4 
% | % 8 
a i 10 
75 | 16|..........| 








FORT EGBERT. John B. Clayton, observer. 
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219 days in October. ¢ Not reported. 
25 daye in August. 
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Meteorological observations—Continned. 
TEIKHIL. Joseph H. Embleton, observer. 
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ANNUAL REPORT OF THE HAWAII! AGRICULTURAL EXPERI 
MENT STATION, 1904. 


By Janen G. Sarru, Special Agent in Charge. 


The work of the Hawaii Agricultural Experiment Station has 
been a continuation of the various lines of investigation described in 
previous reports. As stated in the preliminary report, the funds of 
the station have been largely invested in acquiring an equipment of 
buildings, tools, apparatus, and books, without which it is difficult to 
undertake investigations and experiments. Much of the time of the 
special agent has been devoted to superintending building, clearing, 
and other operations of a similar character, and the station now pos- 
Sesses a modest laboratory for chemical and entomological investiga- 
tions and a good reference library well developed along the lines of 


tropical agriculture, horticulture, chemistry, and entomology, which 
are housed in comfortable buildings. 


BUILDING OPERATIONS, 


A new insectary, 12 feet 6 inches by 25 feet, with glass sides and 
‘roof, concrete floor, benches, breedimg cages, and water fixtures, was 
built adjacent to the entomological laboratory, and two small cot- 
tages for laborers and an addition to one of the stables were also 
built. The Territorial legislature appropriated $3,000 toward the 
construction of a fire-proof library, office, and laboratory building 
(PL. XTY, fig. 1), and $1,500 for a chemist’s residence. These sums 
were wholly inadequate for their purposes, and to prevent losing 
them entirely an arrangement was made by which the station sup- 
plied certain features. In addition to the residence for the chemist, 
the station built a four-room cottage for the use of the entomologist, 
These and the other buildings have been painted, some grading has 
been done, and additional roads constructed. The water supply of 
the station proved inadequate for laboratory and other purposes last 
year, and in order to overcome this difficulty and provide a supply 
for irrigation purposes a drainage shed was erected on the higher 
portion of the station grounds, where there is an abundance of rain, 
CSS 
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and two 10,000-gallon tanks were constructed to provide a better and 
More permanent water supply. These operations, which were be- 
lieved to be essential to the station, have made a serious inroad on 
its income, and have to a degree caused a temporary cutting down of 
some of the investigations planned for the year, but it is believed 
that with the beginning of the fiscal year 1906 the station will be in 
a position to do as good work and as much of it, considering the num- 
ber of scientists employed, as at many of the older insti 

telephone line has been erected connecting the various buildings \ 

each other and with the city system. Four acres of land curate 
the main office has been placed in a first-class condition and will” 
used for plat experiments. About 15 additional aeres of 

land have been fenced and cleared of guava and lantana. 

able additions have been made to the library through i 
exchanges, so that the station now possesses the best. working library 
in subjects relating to agriculture in the Territory. 


As stated in the annual report for 1903, the Territorial legislature 
appropriated $5,000 per year for two years for assistance to the sta- 
tion and $1,000 as a part of the salary of the station chemist. a 
special session of the legislature the appropriation for the 
was cut down to $2,750, and the amount set aside for the f 
salary was cut out entirely. This action was necessary ‘for reasons 
of economy. The falling off of the revenue of the islands had been 
so marked that there were not sufficient funds to supply the needs of 
the local government, and the station was made to feel the necessity” 
for retrenchment. Tt is unfortunate that this local support has been 
lost. The station is maintained for the benefit of the agriculture of 
the islands, and even a small appropriation from Territorial funds 
would serve to bring the station and the interests and industries of 
the islands into closer relationship. 


COOPERATION WITH TERRITORIAL AUTHORITIES, 


The funds appropriated by the Territory are apportioned to vari- 
ous purposes by the board of commissioners of agriculture and for- 
estry, acting on recommendations made by the special agent in charge 
of the station. About one-half of the funds now available has been 
set aside for carrying on tobacco experiments on the island of 
Hawaii, A tract of land has been leased for a number of years and 
experiments are being made with Sumatra and Habana tobaccos 
grown in the open and under shade, A preliminary report of this 
investigution is given elsewhere, 
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Fic. 1.—NEw OFFICE AND LABORATORY BUILDING AT HAWAII STATION. 

















FIG. 2.—-SPRAYING ORANGE TREES, HAWalt 
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Cooperative experiments in cacao cultivation are being carried on 
in connection with the board of agriculture and the Hilo Boarding 
School. The station had on hand a large number of cacao seedlings, 
and an arrangement was effected by which the growing of this crop 
is to be investigated through a period running from seven to eight 

ears, 

7 Tn connection with these cooperative experiments investigations will 
be carried on upon the selection, propagation, and cultivation of 
bananas. During the past fiscal year arrangements were effected: 
whereby several hundred banana plants were obtained through the 
Bureau of Plant Industry of the U. S. Department of Agriculture 
from Costa Rica, Central America, for planting in Hawaii. These 
were secured by the courtesy of the United Fruit Company, the only 
expense being that of transportation. The plants were received in 
Hawaii, fumigated, and turned over to the station for cultivation, the 
desire being to establish in the islands a type of banana which will 
bear shipping better than that now produced for the export trade, 
It is believed by many that the Bluefields or Central American 
bananas are superior in shipping and keeping qualities to the 
Hawaiian varieties, and it was only through the receipt of a large 
number of plants that this matter could be definitely settled in a 
comparatively short time. 


INVESTIGATIONS. 


The chemist of the station, who was appointed after the beginning 
of the present fiseal year, was compelled to work with very incom- 
plete facilities until the finishing of the laboratory building. A 
room in the former office building was fitted up with shelving and 
tables and used for a laboratory, A gas machine was purchased, 
together with a limited amount of glassware and other apparatus, 
and the chemist has devoted a considerable portion of his time to 
research investigation, studying the composition of some of the 
organie compounds of the soil. In addition he has made analyses 
of a large number of samples of forage and fodder plants, a more 
extended report on which is given in the report of the chemist. _ 

The horticulturist of the station, who submits elsewhere a report, 
Was appointed in October, 1903, and has already issued a bulletin on 
bananas, which treats of the cultivation and marketing of bananas 
and brings together information regarding a large number of 
Hawaiian varieties, making possible a systematic study of this impor- 
tant food plant. Experiments are being continued on the cultivation 
and fertilization of bananas, and a large collection of varieties is 
being brought together on the station grounds, The horticulturist 
has also begun experiments in the propagation of mangoes and alli- 
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gator pears, investigating the possibility of extending the propaga- 
tion of the more desirable varieties by means of budding, grafting, 
ete. He also collected and prepared a large exhibit of fruits and 
horticultural products which was exhibited as a part of the Office 
of Experiment Stations exhibit in the Government Building at the 

Louisiana Purchase Exposition. 

The entomologist has continued his investigation on the life history 
of numerous insect pests and prepared a bulletin on the cane leaf 
hopper, which treats of the life history of the pest, deseribes the 
injury produced, and offers suggestions for its control. In connection 
with this investigation the entomologist visited plantations on the 
various islands and also investigated a number of other insect 
enemies of field and garden crops, a report on whieh is submitted. 

The special agent in charge of the station, in addition to attending 
to the businéss of the station as director and disbursing agent, has 
begun the investigation of some of the fungus diseases of coffee and 
other economic plants, and has made an attempt to bring together 
the coffee growers of the Hawaiian Islands into an association for 
their mutual advantage. Letters were addressed through the Depart- 
ment of State to the American consuls in Europe asking for samples 
and prices of the different grades of coffee, and with these reports as 
a basis it is believed that something can be done toward developing a 
market for the superior grades of Hawaiian coffee, 

* As previously reported, the special agent has begun a comparative 
test of grasses and forage plants, which is being carried on in coop: 
eration with the Hawaii Live Stock Breeders’ Association. Attempts 
have been made to import and distribute among the members of the 
association grass and forage-plant seeds from various parts of the 
world. Some of these seeds were not available through regular seed 
dealers, but through the efforts of the special agent it has been pos- 
sible to secure rare seeds and to call the attention of the Stock Breed- 
ers’ Association to numerous forage plants with which they were not 
familiar. The distribution of the seed has been made through the 
secretary of the association and the special agent in charge of the 
station, the seeds being sent to such localities as they were believed to 
be adapted to, Among the forage plants under special investigation 
ave fenugreek, sand lucern, sulla, Paspalum dilatatum, Mitchell grass 
(Astrebla pectinata), Wlovida beggar weed, and white branching 
sorghum. In addition, arrangements have been made to secure seeds 
of white grama, red grama, side-oats grama, Panicum bulbosum, and 
a number of other species of grasses which are common on the dry 
land ranges in Southwestern United States. The station is taking 
up the analysis of fodder plants and grasses, both indigenous and 
exotic, with a view of obtaining information regarding their actual 
value. 
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Fig. 1.—BLack WATTLE PLANTATION, HAwail, 














Fic, 2—EucalyeTus PLANTATION, Hawait, 
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There are on the station grounds some 4 acres of wattle trees 
{Acacia mollissima) which have been planted for from twelve to 
fifteen years (Pl. XV, fig. 1). The crop is mature and many of the 
trees are dying. The bark of these trees is of value for tanning pur- 
poses, and it is believed that at least 100 tons of tan bark, containing 
from 29 to 87 per cent of tannin, valued at from $25 to $35 per ton, 
ean be secured from this plantation. In addition to the tan bark the 
timber would be available for cord wood, and the amount has been 
estimated at about 40 cords per acre. It is the intention to prepare 
and market this product, and if the venture proves a successful one 
and a market is established for this important tanning material, it is 
possible that a new industry may be developed, as the trees grow 
rapidly and produce abundantly. The eultivation of wattle trees has 
been followed in Natal and other parts of South Afriea with success 
for a number of years, and it is believed that their cultivation can 
be made a commercial success in many parts of Hawaii. With the 
present interest in forestry and the necessity for planting denuded 
areas, it is possible that wattle planting could be followed instead of 
eucalyptus, which so far has had little value aside from the poles and 
firewood produced. (Pl. XV, fig. 2.) 


FARMERS' INSTITUTES. 


The farmers’ institutes, which were organized through the efforts 
of the officers of the station in 1902, have been continued and have 
served of great value in bringing together individuals interested in 
agriculture and in securing the results of each other’s practical expe- 
rience, The appropriation of $300 made by the Territorial legisla- 
ture was withdrawn by the special session of the legislature, and 
while this interfered with carrying out the plans to some extent, a 
number of meetings were held during the past year on the different 
islands. These were well attended and were largely devoted to the 
presentation of papers and discussion of topics related to diversified 
agriculture, and through them valuable data were secured relating 
to the interests of the small farmer. As an illustration of the range 
of topics discussed there were presented at the last meeting papers 
on cassava growing and starch preparation, citrus fruit production, 
banana growing and shipping, coffee raising, insect pests, ete. The 
special agent in gharge of the station continues as president of the 
institutes, and Mr. J. E, Higgins is secretary of the organization. 


PUBLICATIONS. 
During the year three bulletins of the regular series and five press 
bulletins were issued. 
Bulletin No. 5, A Sugar-cane Leaf Hopper, treats of the introduc- 
tion of this pest and its distribution throughout the different islands, 
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Particular attention is paid to the life history of the insect, the ento-7 
mologist having traced it through the various stages of its life. 

Bulletin No. 6, Mosquitoes in Hawaii, was the result of inyestign- 
tions carried on inf connection with the mosquito campaign to rid 
TMonolulu of these pests. Notes are given on the distribution and 
abundance of mosquitoes in Hawaii, followed by a general account 
of their breeding places, life history, food habits, relation of mos-' 
quitoes to disease, and methods of control. 

Bulletin No, 7, The Banana in Hawaii, treats of the cultivation of 
bananas, shipment, their diseases and insect enemies, as well as the 
various uses to which the banana, both fruit and plant, are put. 
Notes are given on the principal varieties of bananas in general cul- 
tivation, and descriptions are given of a large number of Hawaiian 
varieties. 

Press Bulletin No. 6 is devoted to vanilla cultivation in Hawaii, in 
which the methods of cultivation, artificial pollination, and fermen- 
tation are described. 

Press Bulletin No. 7, Mosquitoes, was issued in English, Hawaiian, 
Portuguese, Chinese, and Japanese. In this bulletin attention is 
called to the relation of mosquitoes to disease, and directions are given 
for their destruction, through the clearing up of their breeding places, 
ete. 4 

Press Bulletin No. 8, The Mealy Bug or * Pear Plight™ of the 
Alligator Pear, treats of what threatened to be a serious insect injury 
to the avocado or alligator pear growing, and offers practical sugges- 
tions for the destruction of the mealy bug. 

Press Bulletin No, 9, Two Plant Diseases in Hawaii—Pineapple 
Disease of Sugar Cane and the Brown-eyed Disease of Coffee, calls 
attention to destructive diseases of sugar cane and of coffee and offers 
suggestions for their prevention. 

Press Bulletin No. 10, The Pineapple Scale, describes a scale insect 
which is quite troublesome to pineapples, as well as other plants of 
economic importance. Various remedies are suggested for its control. 


TOBACCO EXPERIMENTS IN HAMAKUA. 


A preliminary report on the tobacco investigations is submitted 
herewith. In July, 1905, 24 acres of land were leased by the Secre- 
tary of Agriculture from Louisson Brothers, of Honokaa, for the 
purpose of carrying on tobacco experiments. The land chosen for 
this work is in the Pohakea tract, about 2 miles above the main goy- 
ernment road through Hamakua, at an elevation of 1,600 feet. The 
land was selected by Mr, I’, E. Conter, who visited the Kona, Hilo, 
and Hamakua districts in April and May, 1903, for the purpose of 
locating a suitable site for tobacco experiments. 





HAWAIL EXPERIMENT STATION. 867 


The Hamakua soil is dark brown or black forest loam of very 
fine texture, light, porous, well drained, and, like all our island forest 
soils, rich in humus. The mechanical analysis indicates adaptability 
to the cultivation of the finer qualities of leaf, 

Preliminary work was begun in August, 1903, the land plowed to 
the depth of 12 to 18 inches, the stones removed, and stumps and 
guava roots grubbed and burned. The field is on the edge of the 
forest. with a heavy growth of Ohia lehua (Metrosideros polymor- 
pha) on three sides. The field was repeatedly harrowed and stirred 
to get the top soil in fine condition and keep down weeds. Seed 
beds were made, tools purchased, and a small shed built. Tenting 

*cloth which had been ordered in May was not received at Honolulu 
until December. In the meantime a frame was constructed to cover 
L acre of ground, and all was in readiness to stretch the tent when 
the eloth reached Hamakua, in January, 1904, One set of seedlings 
was grown in the seed beds in anticipation of the early arrival of 
the tent cloth. These were cared for until too old for use, and, the 
cloth not having arrived, a new lot had to be started. The best 
seed having been used in starting the first crop of seedlings, no plants 
were available for transplanting until from the second crop, in 
March. The week of March 15 was spent in final cultivation and 
preparation of the soil, The tenting was stretched on the frame 
by March 29, and the whole field was planted by April 2, April, 
1904, proved an exceptionally rainy month, with unusually lew tem- 
peratures. There was a fall of 20.17 inches from April 8 to 13, with 
temperatures of 56° to 63° F. during that time. As a result the 
losses of transplanted tobacco were very high, On April 17 there 
was 9.50 inches of rain in twenty-four hours, and the total for April 
was 38 inches. Replanting had to be done continuously until June 
1, so that a full stand was not secured until that date. 

By the end of June a few of the plants were ripening their leaves, 
but too few were in satisfactory condition. Perhaps a hundred 
pounds of leaf might have been harvested at this time, but there 
Was as yet no drying and curing house, the legislature haying in 
the meantime retrenched its appropriation for this work, so that 
no funds were available. The diminished appropriation for the 
new fiscal year became available in July, 1904. A portion of this 
fund was immediately invested in a small and decidedly inade- 
quate curing barn, new seed beds were built, and a new crop of 
tobacco from fresh seed sown in them. The leaf from the first crop 
and from the rattoon crop was harvested as it ripened, in July, 
August, and September, and eared for as best could be. The pick 
during these three months amounted to about 1,000 pounds of cured 
leaf, which was exceedingly variable in quality. The best has been 
bulked, and is now undergoing fermentation. 
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Deli, Florida Sumatra, and Java Sumatra comprised the largest 
portion of the crop. Sumatra tobacco, as has been noted by other 
experimenters, is quite variable as to habit of plant and form of leaf, 
Five to seven distinct types or strains are easily separable from the 
seedlings grown from any lot of imported seer. Some of these types 
are worthless. The best of them can undoubtedly be fixed by contin- 
ued careful selection. Besides the Sumatra, a trial was made of Con- 
necticut Broad Leaf, Vuelta Abajo, Connecticut Havana, Florida 
Hayana, and Spanish Zimmer. The quality of the Cuban type to- 
bacco has been uniformly much better than that of the Sumatra. 

All of the first crop is now out of the way and a second crop has 
been planted, from which much better results are to be expected. 
Some of the experts to whoin the raw, cured but unfermented, tobacco 
has been referred have reported very favorably upon it. Others 
have stated that it is badly cured and lacking in body; but, from 
the fact that there has been a wide range of opinion, there is room to ~ 
hope that results may be better with better facilities for caring for 
the next crop. There are some points in its favor. The Pohakea 
tobacco colors well and shows a tendency to run to the dark shades—a 
good characteristic in both wrapper and filler leaf. The flavor, in 
so far as it can be determined from the unfermented product, is mild, 
not rank, The most promising factor is that the burn is good. A 
cigar rolled from our raw Cuban leaf burns evenly and without char, 
holds fire, and leayes a white ash. 

From the beginning of the experiment careful notes have been 
taken in regard to every phase of the growth of the erop. 

The experiment has hardly been a fair one, because of the numer- 
ous delays and the drawbacks attendant upon attempting to grow any 
new crop on new land in an untried locality. Mr. C. R. Blacow, 
who has had charge of the work since July, 1904, has the experiment 
well in hand, so that far better results may confidently be expected 
as a result of the second season’s work. Mr. Blacow is preparing a 
detailed report on the results thus far accomplished. 

T consider the outlook for tobacco cultivation in Hawaii good, 
provided land suitable for the crop can be placed at the disposal of 
those who have sufficient capital to engage in this industry. Not 
every soil is suited for tobacco; and, furthermore, large capital is 
required for the production and marketing of a high-class article, 
because of the time required to cure tobacco and get it into market- 
able shape. Men with limited resources can not afford to wait two 
or three years until the crop is fermented in bulk and warehouse, 
But if we can grow fine quality tobacco of either wrapper or filler 
types there is enough money in the business to tempt investors with 
large capital. The bulk of our sugar lands is not of the tobacco 
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type. Not all of the coffee lands are suitable for tobaceo, although 
the present experiment is being conducted in a coffee district. Com- 
pared with sugar and coffee, there is a far smaller area that could 
be profitably planted in this erop. Two hundred and fifty thousand 
acres produces all of the “ good ” tobacco grown in Cuba. We have 
perhaps one-tenth of that area on the islands of this group, mainly 
on Hayvaii and Maui, that possesses the physical texture that is a 
prerequisite to tobacco cultivation, 

‘The question as to whether or not we will be able to grow good 
tobacco in Hawaii is one which can not be quickly settled. It will 
require a number of years to demonstrate the matter one way or 
another. But this demonstration work should be carried on before 
we ask men to come here and invest their capital in this industry. 


REPORT OF THE CHEMIST. 


The appointment of the chemist, Dr. Edmund C. Shorey, dates 
from September 15, 1903, This station having at that time no 
lnboratory, the chemist’s time for the first few months was chiefly 
ovenpied in examination and arrangement of the chemical literature 
in the library and in the preparation of a list of books and peri- 
odicals necessary for this important part of a chemist’s equipment. 
"The works so selected have been added to this branch of the library, 
as the means available would permit, there being now 400 bound 
volumes and a large number of unbound journals and separates; and 
although small, it is the only collection worthy the name of a chem- 
ical library in the Territory. 

Through the courtesy of the Territorial board of health the 
chemist was allowed the use of the laboratory of the food commis- 
sioner, and in this laboratory partial analyses of several samples of 
soil were made during October and November, 1903. During these 
months there was also made a thorough examination of the soil con- 
ditions in two sections on this island (Oahu) and soil samples were 
collected for future work. The sections covered were the Wahiawa 
colony and adjacent lands and the experiment station land and 
adjoining territory on Punchbowl and Tantalus, 

In February, 1904, it being evident that the construction of the 
new laboratory would be unavoidably delayed, a temporary labora- 
tory was fitted up in one room of the building oceupied as office and 
library. The work done in this laboratory was necessarily con- 
fined to such as could be done in small space with very simple 
apparatus. This included determinations of nitrogen in quite a large 
number of soils; the beginning of a research on the nature of the 
nitrogen compounds in Hawaiian soils rich in nitrogen, and, as 

H. Dov. 421, 58-3-—24 
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closely bearing on this research, a study of nitrification, denitrifiea- 
tion, and soil acidity, With the exception of the nitrogen determi- 
nations noted above, this work was confined to one soil. In regard 
to the nature of the nitrogenous compounds in Hawaiian soils, 
although the work is but just begun, results have been obtained 
whieh are considered important in that they throw some light on the 
composition of that little-known body or collection of bodies called 
“ humus.” 

Beginning February 1 the rainfall at the lower end of the station 
was collected and analyzed, the chlorin, nitrate, and ammonia con- 
tents being determined. 

Miscellaneous samples were examined and reported on as follows: 
Vive samples of silk fabrics for the customs department; samples of 
sugar and taro for the Quartermaster’s Department, United States 
Army; samples of flowers of sulphur, and “ molascuit* for private 
parties. 

During the last months of the year a beginning was made in the 
collection, drying, and grinding of samples of Hawaiian-grown fod- 
ders, preparatory to analysis of the same. 

A list of apparatus necessary for the equipment of the new labora- 
tory has been prepared, and it is expected that this laboratory will 
be completed and in working order in October, 1904. 

Work planned for the year ending June 30, 1905, may be briefly 
stated as follows: 

(1) Continuation of the research on the nature of the nitrogenous 
compounds in Hawaiian soils. ” 

(2) Analyses of Hawaiian-grown fodders, 

(3) Examination of soils and advice regarding the fertilization 
or cultivation of the same when request is made. 

In recognition of the fact that research should be prominent in 
experiment-station work, the research on the nitrogen compounds in 
Hawaiian soils will have first place. In Hawaii the soil of a largo 
area of upland open, or likely to be open, for settlement is high in 
nitrogen and humns, the nitrogen averaging 1 per cent or more and 
the hummus 8 to 14 per cent. Little or nothing is known of the nature 
of the nitrogen compounds in these soils, or, in fact, in any soils, 
and our knowledge of humus may be summed up in the statement 
often made, “It’s constitution is not well understood.” Now, no 
matter what the fertility of a soil may ultimately be found to depend 
upon, there is no question that a knowledge of the constitution of 
soil ingredients is an important step in the solution of the problem. 
One per cent of nitrogen, when calculated to nitrate of soda, is equiva- 
lent to more than 100 tons per acre to the depth of 1 foot; but in 
spite of the vast store of nitrogen present in nearly all our soils, the 
planters of Hawaii spent $1,020,300 for nitrogenous fertilizers in 
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producing the sugar crop of 1903. It is evident that any light 
thrown on the question how to make more readily available this 
large store of nitrogen will have an immediate monetary value. The 
only scientific method of approaching this problem is to ask, What is 
it which we wish to make available? or, in other words, investigate 
the constitution of the nitrogenous compounds present in the soil. 
A great many requests have come to this station for information 
regarding the composition of fodders. Up to the present these 
inquiries have been answered, when possible, hy, cic 
analyses of fodders grown elsewhere. The question whether such 
fodders as sorghum and alfalfa have the same composition when 
grown here as elsewhere having come up, and there being in common 
use quite a number of which no analyses are available, a series of 
analyses of Hawaiian-grown fodders will be made, These analyses 
will be made according to the regular scheme for feeding stuffs, 
with probably determinations of the most important ash ingredi- 
ents. Such analyses, when published with the proper explanation 
of their yalue, will be appreciated by dairymen and ranchers here. 
There have been during the year quite a number ef requests for 
analysis of soils and advice regarding fertilizers based on analysis, 
and with the completion of the new laboratory these requests will 
ee multiply. There is probably no more unsatisfactory task 
Which can beset an analytical chemist than to give advice regarding 
the treatment of a soil based on chemical analysis only. This is 
trué of soils anywhere, and the conditions which make it so are 
accentuated here. Analyses of Hawaiian soils have been made in 
large number, Experiment station, plantation, fertilizer, and private 
chemists hnve been working on them for years, and advice good, bad, 
and indifferent: has been given. In consequence there are a large 
number of people hore who consider chemical analyses of soils of no 
value whatever, and a perhaps equally large number who have 
implicit confidence in soil analysis to solve all the problems incident 
to the growing of crops. This latter class is the more diffieult for 
the soil chemist to deal with, for if he refuses to give advice based 
on the examination of a handful of soil taken he knows not where 
or how, and about which he knows absolutely nothing except what is 
disclosed by the analysis, he is at once classed by them us incompetent. 
Again, the official and other methods of analysis commonly used 
are in. many respects not suited to Hawaiian soils, Furthermore, it 
is recognized that the best results, or in fact the only results from 
chemical analysis of soils, can be obtained where these have beem 
extended, and are viewed in relation to crop returns, the results of 
fertilizer tests, climatic conditions, and, in fact, all the factors which 
enter into crop production. The experiment station of the Hawaiian 
Sugar Planters is in a position to make this use of soil analysis, but 
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this station has no Hawaiian soil data, and can obtain for present use 
only that which is most fragmentary and disconnected, Moreover, 
scientific data of any kind are wholly wanting in regard to the grow- 
ing of many tropical crops, and the study of the chemical or any 
other phase of the growing of such crops will have to be de novo. 

In meeting requests for soil analyses and advice in cultivation or 
fertilization based on such analyses, the policy of this station will be 
first to teach what chemical analysis of soils means, its application 
and limitation, and to give advice only when all the data bearing on 
the question are available, 


ENTOMOLOGICAL WORK (D. L. VAN DINE). 


‘The two-roomed building, formerly the office of the station, is now 
occupied by the entomologist as office, library, and laboratory. Ad- 
joining this building there has been erected during the year a glass- 
covered structure for use as an insectary. Additional office furniture 
and laboratory apparatus are needed, some of which have already 
been ordered, and the balance will be obtained as the means of the 
station will allow. The entomologist is in need of an assistant, but 
such an appointment is not possible in respect to more pressing needs 
of the station. The present range of the investigations of this 
flepartment could be greatly broadened by such an appointment. 
More accurate and detailed information could be obtained from the 
breeding experiments, since an interruption renders previous work 
incomplete and necessitates repetition. Furthermore, the routine 
work of the office and laboratory prevents a personal investigation 
of many problems which can be satisfactorily solved only by careful 
observations in the field. No great length of time can be spent on 
any one phase of the work without seriously neglecting other duties. 


CORRESPONDENCE. 


The correspondence of this Department has nearly doubled during 
this second year of work, This can roughly be classed under two 
heads, (1) communication with the workers on the mainland and in 
foreign countries, and (2) replies to local inquiries regarding inju- 
rious insects, The entomologist is indebted to many workers in the 
United States and abroad for literature regarding certain pests in 
particular and for the receipt of available entomologieal publica- 
tions in general, and would especially acknowledge the continued 
help given by Dr. L. O. Howard, Chief of the Bureau of Entomology 
of this Department and his assistants, in determinations made during 
the year and references to literature regarding certain species. 
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PUBLICATIONS. 


The entomological publications for the past year consist of a 
revised edition of Bulletin No. 8 of the regular series; Press Bul- 
letin No. 7, giving brief directions for ridding door-yards and houses 
of the breeding places of mosquitoes, printed in English, Portuguese, 
Hawaiian, Chinese, and Japanese on cardboard to be posted in con- 
spicuous places; and Press Bulletin No. 8, a popular discussion of a 
mealy bug, Dactylopius nipe, a destructive pest of the alligator or 
avocado pear, with directions for combating the same. 

‘Two bulletins of the regular series have been prepared for publi- 
cation during the fiscal year 1905. These deal with subjects that 
have received special attention and study during the year. One, 
Bulletin No. 5, entitled “A Sugar-cane Leaf Hopper in Hawaii,” is 
a summing up of investigations begun the previous year on an 
hemipterous insect belonging to the family Fulgoride, This is a 
recently described leaf hopper (erkinsiella saccharicida), which has 
invaded the cane fields throughout the islunds to a serious extent, 
The bulletin deals with the introduction of the pest; its life history 
and habits; the injury to the cane; the symptoms of its work; the 
limitations of the work of natural enemies in controlling the pest; 
the natural enemies to be found in the cane fields, and remedies— 
the control of the pest by active measures and cultural preventive 
methods. The other bulletin, No. 6, entitled * Mosquitoes in Hawaii,” 
is a discussion of the mosquito problem. Tt contains information 
on the introduction of mosquitoes into Hawaii; their distribution 
and abundance; a general account of the present knowledge of mos- 
quitoes regurding their breeding places, life history, migrations, food, 
and relation to disease; the common Hawaiian mosquitoes; thee 
natural enemies, and methods of control. A press bulletin on the 
pineapple scale (Diaspis lromelia’) is completed and will be pub- 
lished as Press Bulletin No. 10. A general detailed report on some 
fifty species of injurious insects of Hawaii is also in the course of 
preparation and will be published in bulletin form. Aside from the 
applied work there is in preparation a technical paper containing 
the results of a comparative anatomical study of the adult mouth 
parts of certain families of Hymenoptera. 

The entomologist has been active during the year in farmers’ insti- 
tute work and has continued to aid, in an advisory capacity, the 
citizens’ campaign to rid Honolulu and vicinity of mosquitoes. 


A PARTIAL LIST OF THE INJURIOUS INSECTS OF HAWAIL 


The most practical arrangement of the injurious insects is in 
accordance with their hosts or food, irrespective of their scientific 
classification. A general report concerning the principal injurious 
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insects of Hawaii will be published in bulletin form, following this 
plan. Later, it is hoped, each group can be carefully worked out 
more in detail and presented separately. The following list embodies 
the above idea: 

SUGAR CANT. 


The sugar-cane leaf hopper (Perkinsiella saccharicida) is a Ful- 
gorid recently introduced from Queensland or China. The loss on 
Jast year’s crop is estimated to be not less than $3,000,000, the gross 
value of the entire crop being about $30,000,000. Greatest injury was 
wrought on the unirrigated plantations situated in the windward 
districts; epidemic during the winter season, when growth practi- 
cally ceases; confines its werk to cane, 

The sugar-cane borer, the larva of Sphenophorus obscurus is gen- 
erally distributed, Until the recent invasion of the leaf hopper this 
beetle was the most serious pest of cane in the islands; introduced 
from Tuhiti; observed as early as 1865 in the vicinity of Lahaina, 
island of Mani; determined by the Division of Entomology, U. S. 
Department of Agriculture, in 1585 from specimens forwarded by 
King Kalakaua; damage to cane estimated to be $500,000 per annum; 
not abundant in the dry districts; overirrigation or abundant rain- 
fall favors the development of the pest; may be controlled by burn- 
ing off and picking; infests also the banana (Jfusa spp.), wine palm 
(@aryota urens), royal palm (Orcodowa regia), the cocoanut palm, 
and the papaya (Carica papaya). 

The sugar-cane leaf roller, the larva of Orneodes accepta. The 
larva of this moth of the family Pyraustide was recently described 
for the first time by Doctor Dyar, of the U, 8, National Museum, 
from specimens collected by the entomologist of this station; became 
serious on limited areas on the mauka loa (extreme mountainward) 
fields of certain plantations on the island of Hawaii; taken also from 
Hilo grass (Paspalum conjugatum) growing wild above the cane, 
from which it undoubtedly invaded the cane fields. 

A mole cricket. (Grylotalpa africana) was reported during the 
year as injurious to young cane from two plantations on the island of 
Oabn, 

The sngar-eane mealy bug (Dactylopius ecaleeolariw) was found 
in abundance beneath the lower leaf sheaths in some fields on two of 
the eleven plantations visited during the year. 

Cypress girdler (Eleutheroda dytiscoides) was found in large 
numbers beneath the trash of cane in the Kohala district, island of 
Hawaii, doing no apparent damage except to basal joints of the 
lower Ieaf sheaths; taken also from Monterey cypress in the gulches, 
doing serious damage by girdling the bark of small limbs and 
branches; reported also from Kona, same island, as injurious in the 
sume manner to lime trees. 
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The Maui or Olinda bug (Aramigue fulleri) is a well-known 
beetle on the mainland; common horticultural pest on the islands 
of Maui and Hawaii; recently injurious to field crops, damaging 
corn on the island of Maui and Irish potatoes and sugar cane on 
the island of Hawaii; taken also from “oe” (Verbenacer) and 
guayn bordering the cane field, from which plants it undoubtedly 
invaded the fields. 

' COREE, 


_ The “coffee blight” (Pulvinaria psidii). This scale insect has 
done serious damage to coffee in some districts; found the past 
year in abundance on neglected trees in the vicinity of Hilo, island 
of Hawaii; infests also the guava and certain ferns, 

The térpedo bug (Siphanta acuta). This leaf hopper occurred 
in large numbers on coffee in the Hamakua district, island of Hawaii; 
undoubtedly plays an important part in the dissemination of the 
brown-eyed disease (Cercospora coffeicola) of coffee; taken also 
from mango, orange. and lime. 

The “black fly ” of coffee (Aphidide). Undetermined: abundant 
on the new growth in the Hamukua district. 


CITRUS TREES. 


The following scale insects, with the exception of the latter, are 
eommon and abundant on citrus trees. 

The purple scale (Mytilaspis citricole) and a tropical species of 
the same genus (M. pinneformis). 

The California red scale (Aspidiotus aurantii). 

The fluted scale (Jeerya purchast) was taken the last year from 
the black wattle (Acacia decurrens) and found in abundance on 
the ironwood (Cusuarina); it was received also on twigs of the 
lime from Kaupo, Maui, where it was reported to be doing serious 
damage. 


OTHER CIPRUS PESTS. 


The orange aphis (Aphididw). Undetermined; very common and 
abundant on new growth. 
The torpedo bug (Siphanta acuta). Noted under * Coffee.” 


ALLIGATOR OR AVOCADO PEAR, 


The pear blight (Dactylopiua nipe). This mealy bug is generally 
distributed and abundant: besides the alligator pear, it infests the 
fig, guava, grape, and breadfruit. 

A scale insect (Fiorinia florinie) was found on the under side of the 
leaves of neglected trees, 
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The pineapple seale (Diaspis bromelia) and the pineapple mealy 
bug (Dactylopius sp.) are both to be found wherever pineapples are 
being grown throughout the islands and occur in serious numbers on 
some plantations, 

MANGO. 


The torpedo bug (Siphanta acuta). Noted under “ Coffee; ac- 
companied by a“ smut,” a fungus similar to that following the attacks 
of certain plant lice (Aphidide), and followed by a destructive 
fungus determined at the Bureau of Plant Industry as @olletotri- 
chum sp. 

BANANA, 


The cane borer, the larva of Sphenophorus obscurus. Noted under 
* Sugar cane.” 

The banana borer (Calandra remota) is common; recorded by 
Blackburn as infesting “especially stems of cactus and banana,” 
Oahu, 1885. This beetle belongs to the same family as the cane 
borer Calandridw:. 

The banana leaf roller, the larva of Orncodes blackburni. The 
larva of this moth is at times very destructive to the leaves of the 
banana; infests also the cocoanut palm, and because of its work on 
this plant is known in some localities as the “ cocoanut leaf worm.” 
The cocoanut trees about Honolulu are seriously disfigured by this 
pest. 


GARDEN PRODUCTS. 


The melon fly (Dacus eucurbitew) is a true fly of the family 
Trypetide, The larva infests the fruit of all plants of the family 
Cucurbitacem; destructive also to beans and tomatoes, 

Cutworms, the larva of Agrotis sp. Several species; common 
and general feeders on garden products; work observed on corn, 
cabbage, and potatoes. 

The cabbage butterfly (Pieris rape) is very common and 
destructive. 

The cabbage aphis (undetermined) is abundant. 

The corn leaf hopper (Pieranetrepis maidis) belongs to the same 
family as the sugar-cane leaf hopper; similar to that species, but 
smaller in size; found on corn and grasses and reported as formerly 
injurious to cane. 

The “ green fly" of corn (Aphis sp.) injured seriously the corn in 
the Kula district, island of Maui, the previous season. 

The black ground beetle (Ompatrun serratun) is x common Tene- 
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brionid which did much damage to ripe strawberries at the station 
the last season. 


OTHER HORTICULTURAL PLANTS. 


The Japanese beetle (Adoretus umbrosus) is a general feeder on 
trees and shrubs, especially destructive to roses and grapes. 

The Maui or Olinda bug (Aramigus fulleri) is the well-known 
Fuller’s rose beetle of the United States, It is very common in cer- 
tain districts on the islands of Maui and Hawaii. Where this pest 
abounds it is equally if not more injurious than the Japanese beetle; 
previously considered entirely an horticultural pest, but recently 
attacking the crops of the field. Noted under “ Sugar cane.” 

The peach scale (Diaspis amygdali) was found on peaches at 
Makaweli, Kauai. 

The rose scale (Diaspis ros@) is common on roses throughout the 
islands; reported as infesting the mango. 


TOBACCO. 


The tobacco cutworm, the larva of Agrotis ypsilon. This species 
isone of the abundant cutworms noted under “ Garden products,” espe- 


cially destructive in seed beds and to young plants in the field; 
observed at the experimental field of this station, in Hamakua, island 
of Hawaii. 

The tobacco budworm, the larva of Heliothis obscura. Known also 
as the cotton bollworm; as yet not serious, since neither cotton nor 
tobacco is a common crop. 

The tobacco leaf miner, the larva of Phthorimwa aperculella, Bred 
from the larvw infesting the stems of tobacco; taken at the experi- 
mental field Hamakua, Hawaii. 

The tobacco flea-beetle, Lpitriw parvula. Common: reporied as 
infesting also the eggplant and poha (Pérysalis peruviana). 


HOUSEHOLD INSECTS. 


Mosquitoes (Culicide). The three common species are the * night” 
mosquito (Culex pipiens) and the “day” mosquitoes (Stegomyia 
faseiate and 8S. sevtellaris). The former species is the abundant 
mosquito; throughout the Territory it is necessary to screen the 
houses, or if that can not be afforded, use nets over beds at night and 
burn buhach powder. During the past year much has been done to 
Jessen the numbers of these pests by the proper treatment of their 
breeding places. 

Cockroaches (Blattide). Probably the most disagreeable pests to 
the housewives are the cockroaches, The three house-frequenting, 
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species are: Periplaneta americana, Peviplancta nustralasia, and Ecto- 
dia germanica. The two former species are the common large coek- 
roaches; they infest all sorts of foods stuffs, and cause much damage 
to starched clothing, books and papers in libraries, and wall paper. 

The house fly (Musee domestica) is common and periodically 
abundant in certain localities, but not generally so. 

Ants (Formicidw). Several species; undetermined ; as is common 
in the Tropies, they are very numerous and the cause of much an- 


noyance to housekeepers. 

The silver-fish (Lepisima sp). Order Thysanura; destructive to 
books and papers in libraries, food stuifs, and silks and woolens m 
dry goods stores. 

The white ant (Calotermes marginipennis), Family Termitide; 
very destructive to timbers in buildings and furniture; another species 
of the same genus was observed working in live Ohia (Lugenia 
malaccensis) in the Kohala forest. 

The carpenter bee (Yylocopa aencipennis) is very destructive to 
timbers in houses, telephone poles, and fence posts; works for the most 
part in redwood. 

The mud dauber (Pelopeus sp). This wasp is a nuisance in houses 
on account of its habit of building a nest of mud about the ceilings 
of lanais and rooms, 

Clothes moths and a carpet beetle are common and complete the 
list of household insect pests. Laryie have been collected and adubis 
will be bred for determination. 


Sferk> PRODUCTS. 


The rice weevil (Calandra oryza) was received during the year 
from Makawao, Maui, infesting stored corn; taken also from tobacco 
and various food stuffs, 

The cigarette beetle (Lasioderma serricorne) is a serious pest to 
stored tobacco and cigars; bred from cigars, red pepper, and * Pap- 
rica; recently received in large numbers by a local firm in a ship- 
ment of tobacco. 

The bamboo beetle (Dinoderus minutus) infests bamboo furniture 
and baskets; known locally by the Japanese furniture dealers as the 
“bamboo worm.” 

The rust-red flour beetle (Tribolium ferruginewm) was bred from 
eracked rice and from a patented stocls food. 

‘The bean weevil (Bruchus obteetus) was received from Naalehu, 
Kani; from stored beans. 

LIVE STOCK, 


The horn fly (Hemuatobia serrata) is a serious pest on cattle 
ranges; the extensive area and semiwildness of the stock prevent 
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active measures of control; this pest, together with lack of food and 


water, often enuses death to the animals. 

The“ night” mosquito (Culer pipiens). Noted under “ Household 
insects;” a common disease of young fowls (£pithelioma contagiosum) 
Jocally known as “sore-head” is due to a parasitic fungus. One 
source of infection of this disease is undoubtedly through the wounds 
caused by the bites of this mosquito, the young chicks being unpro- 
tected by a growth of feathers. 


‘HORTICULTURAL INVESTIGATIONS. 


The appointment of the horticulturist, Mr, J, E. Higgins, dates 
from October 3, 1903. 

During the first month the work of preparing the exhibit of 
agricultural products for the St. Louis Exposition was completed. 
This consisted in packing, labeling, and indexing specimens of the 
varied agricultural products of the islands. The fruit and other 
perishable articles were shipped with no other packing than the 
preserving liquid in which they were immersed. They ave reported 
to have arrived at St. Louis in good condition. 


BANANAS, 


A considerable portion of the work of the past eight months has 
been with bananas. This has been twofold in its nature; a search 
was made into the literature of the subject, which is quite seat- 
tered and fragmentary, and observations and investigations have 
been made in connection with bananas growing in these islands, 
The subject has been considered not only from the immediate com- 
mercial standpoint, but an attempt has been made to become sore 
familiar with the numerous so-called “ native ” bananas and to make 
descriptions of them. This has been a work involving great diffi- 
eulty. These varieties are scattered throughout the island group, and 
some of them are becoming exceedingly rare or almost extinet 
because of the ravages of cattle in the forests and the decadence of 

an agricultural class among the native Hawaiians. It is generally 
only the most aged who know anything of these relics of ancient cul- 
tivation, The difficulty is farther increased by the frequent use of 
local names for these varieties, thus giving rise to many synonyms. 
Some of the native forms may prove of considerable commercial 
yalne in the future. A collection of over thirty “native” and 
introduced forms is now in the experimental plats and is being 
added to as opportunity offers. A bulletin containing the results 
of these researches has been prepared and is now ready for pub- 
lication. 


! 
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An importation of Bluefields banana plants (Jamaica or Marti- 
nique variety), which was received by the Territorial board of agri- 
culture and forestry, has been cared for at this station. They are 
being propagated for distribution later and are at present making a 
very satisfactory growth. 


The mango has received frequent attention throughout the year. 
Some thirty or forty varieties of the fruit have been collected and 
studied with more or less care. A few of these may prove to be of 
commercial value and many more are useful for home consumption. 

The grafting of the mango, when the art has become more gener- 
ally learned, will doubtless make some of the superior varieties more 
common than they are at present, and will do much to establish a 
mango industry. This fruit is destined to take a prominent place 
in the great American markets. Successful experiments in budding 
the mango have been conducted by the horticulturist, showing that 
it is perfectly practicable to propagate it by this method in these 
islands, 

A serious disease of the mango was found to be yery prevalent in 
many parts of the islands, which has destroyed a large part of the 
season’s crop. It attacks the flowers and the new leaves, causing 
them to turn black and die, and also disfigures the fruit. This was 
first studied at Hilo, where the horticulturist was engaged in field 
work in connection with bananas. From the very imperfect observa- 
tions which it was possible to make under these conditions, it was 
concluded that the disease was probably due to a fungus attack, 
Specimens of the diseased parts were later forwarded to Dr. A. F. 
Woods, vegetable physiologist and pathologist of the U, S. Depart- 
ment of Agriculture, who reports that “the fungus, a Colletotri- 
chum, is in fine fruiting stage in the cracked areas in the fruit and 
in the minute blisters on the twigs, but is less fully developed on the 
leaves.” Through the kindness of Doctor Woods, the matter is 
being further investigated. During the following season experi- 
ments will be conducted in attempting to control the attack by means - 
of fungicides. 


CABBAGE ROT. 


A field of cabbage which had been planted as a test of certain 
yavieties was attacked by the black rot, a disease caused by the bac- 
terium Pseudomonas campestris. The attack was very severe and 
afforded the opportunity to study the resistant qualities of different 
yarieties. The results of these observations may be published later. 
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During almost the entire period while these plants were growing 
the weather was unusually wet. When the crop was removed the 
field was immediately prepared for replanting with cabbage plants, 
the object being to observe the effect of dry weather, since the wet 
season was then about at an end. Although the disease again 
appeared it was much less serious than during the rainy weather. 


CACAO EXPERIMENTS, 


During the last half of the fiseal year arrangements have been 
made for conducting experiments in growing cacao. The climate 
of the Hilo district being better adapted to this culture than that to 
be found where the station lands are located, the experiments will 
be carried on there in connection with the agricultural work of the 
Hilo Boarding School and under the immediate supervision of this 
station. The work will begin at once. a 


AVOCADO PEARS, 


During the past season thousands of avocado pears have been 
wasted or fed to stock. This has been the case for several years. 
These fruits, if placed in the American markets, would sell for large 
prices. That it is perfectly possible to place them at least in Pacific 
coast markets is beyond question. They have frequently been sent 
fo San Francisco, and even greater distances, arriving in good con- 
dition. A very successful shipment was made from this station to 
Manila last season, A considerable shipment of avocadoes was 
made through the U. S. Department of Agriculture to New York. 
Most of the fruit reached New York in good condition and sold well 
upon the market. This experiment was in the nature of a prelimi- 
nary one to test methods of packing, relative value of varieties for 
shipment, etc., and if a more extended shipment should prove equally 
successful, this will open up a new field for the distribution of this 
fruit. 

When the art of budding or grafting these trees shall have been 
perfected there will be nothing to prevent the avocado from becom- 
ing an important article of export from these islands. There are 
many forms here of excellent flavor and texture and very fine in 
&ppearance, The season of ripening, with the different varieties, 
eovers nearly half the year. 


TRAVELING. 


During the month of January, 1904, a trip was made to Hilo and 
the Olaa district and return. This ocenpied about three weeks, the 
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chief work being the study of bananas and advising those who had 
recently embarked in commercial banana growing. A similar tour 
was made of the west side of Hawaii in June, including several days 
spent at Pohakea in transferring the tobacco experiments from Mr. 
F. E. Conter, resigned, to Mr. C. R. Blacow. Other traveling of 
less importance has been performed from time to time as occasion 
demanded. - 


ANNUAL REPORT OF THE PORTO RICO AGRICULTURAL 
EXPERIMENT STATION 1904, 


By D, W. May, Special Agent in Charge. 
INTRODUCTION. 

‘The fiseal year 1903-4 is the seeond twelve months of the existence 
of the Porto Rico Experiment Station at its new location, Mayaguez. 
The furm purchased for the use of the station consists of an old sugar 
plantation which had been allowed to grow up to brush and grass 
through a number of years. The work, therefore, during this period 
has continued to be one largely of preparation. By means of an ap- 
propriation from the iusular government this work of preparing the 
estate for experimental purposes has been greatly assisted. Unfor- 
tunately, however, it was not completed, and the Territorial legisla- 
ture failed to appropriate anything for completing this work or for _ 
furthering certain experimental work that had been undertaken. 

A number of changes occurred in the station staff during the year. 
Frank D. Gardner, special agent in charge, returned to the Bureau 
of Soils, U. S. Department of Agriculture, in May, and was suc- 
ceeded by D. W. May, of the Kentucky Agricultural Experiment 
Station. J. van Leenhoff, jr., resigned and entered the Bureau of 
Plant Industry, U. 5. Department of Agriculture. E. G. Bowersox 
has been succeeded as farm superintendent by E. F. Curt. E. C. 
Howe, elerk and stenographer, has been sueceeded by Miss Jessie F, 
Springer. The position of horticulturist has been filled by the ap- 
pointment of H. C. Henricksen, of the tropical laboratory of the 
Bareau of Plant Industry, Miami, Fla. Animal industry will be 
taken up by the special agent in charge, D. W. May. As soon as 
the funds of the station will allow n chemist should be added to the 
staff. This is necessary for the proper study of the soils, fertilizers, 
eaye deposits of guanos, and other resources and products of Porto 
Rico. 

BUILDINGS AND REPAIRS. 


The plant house, a bamboo frame covered with cheese cloth, has 

unsatisfactory for the work, owing to its instability and to 

the fact that plants in this inclosure were kept too moist, causing 

damping off. A new plant house has been constructed of wood, 
383 
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the sides built of slats placed far enough apart to allow for the eir- 
culation of air. 

The lowlands have been drained, thereby permitting better and 
more constant cultivation. An insular appropriation of $950 was 
expended for the purpose of tiling these lands, and this amount in- 
cludes the purchase of a tile-making machine for $800. The system 
of drainage is working admirably and has already caused a change 
in the physical condition of the soils. 

Another insular appropriation of $650 has been expended for 
fencing, and while the work is not complete, yet it has enabled us to 
inclose nearly the entire tract and to build a number of cross lines. 
“The irregular form of the station grounds gives us a border line of 
something like 4) miles, 

A further insular appropriation of $100 has been used for painting 
the yarious buildings of the station. - 

The sum of $500 of the insular appropriation was used in the 
coffee investigations, and $500 in the study of tobacco culture on the 
island, he results of this work are reported herein by J. W. van 
Leenhoff and J. van Leenhoff, jr., respectively. 

By cooperation with the irrigation and drainage investigations 
-of the Office of Experiment Stations, $335 has been expended in a 
system for irrigating some of the lands of this station, (PI. XVI, 
fig. 1.) A dam has been constructed, ditches built, and irrigation 
will be employed in the production of various crops, and especially 
in growing lowland rice, (PL XVI, fig. 2.) By the use of hydraulic 
rams the water will also be employed in the propagating gardens and 
nursery. With « growing season of twelve months in the year and 
plenty of water available at all times, it is expected to secure very 
quick and very favorable results. In all about 40 acres will be 
irrigated. 

As detailed in other portions of this report, the continuation of 
orchard planting is progressing and the other lands of the station 
are being brought under cultivation as rapidly as possible. 

Meteorological observations have been carried on by members of 
the station staff at Mayaguez, Aguas Buenas, and “La Carmelita” 
for the Weather Bureau of the U. S. Department of Agriculture: 


TRAVEL, 


During the year the special agent in charge made a trip to Wash- 
ington for conference with the Director of the Office of Experiment 
Stations and for preparing his annual report. The entomologist 
and botanist made a trip to Washington and St. Louis. At the 
Jatter point he assisted in placing and labeling the Porto Rico Station 
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FiG. 1,—DAM CONSTRUCTED FOR IRRIGATION PURPOSES AT PORTO Rico STATION. 











Fic, 2.—FIELO TO BE IRRIGATED, 
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exhibit at the exposition. Different members of the staff have made- 
numerous trips in and about the island, meeting with fruit growers- 
and other associations and in conference with leading planters. 


LABOR. 


The station has employed a great deal of labor during the fiscal” 
year. This has been necessary by reason of the large amount of° 
work required for bringing the station farm into cultivation, Labor~ 
varies in price from 40 to 60 cents a day on the plantations, The 
experiment station has been able to secure excellent hands at from 50° 
to 55 cents per day. This labor requires, however, constant super- 
vision, as the work is very often new to these men, and they have to» 
be taught the use of new tools and implements. 

The administrative work of the station is growing in extent ahd- 
requires a great deal of the time of the special agent in charge, espe-- 
cially as he is also disbursing agent. ‘Through the efforts of Miss: 
Jessie F. Springer the mailing list has been greatly increased and the 
names of representative planters secured. This has been accom- 
plished by the assistance of the various alcaldes of the island, who- 
haye, upon request, sent in the names of the more progressive farmers 
in their respective districts. 

The station has distributed a large number of packets of seed, 
large amounts of Sea Island cotton seed, and various economic plants 
for trial in different sections of the island. ‘ 

The equipment of the station has been increased by various tools 
and implements, including a mower, and by the purchase of four 
American mules. 

PUBLICATIONS. 


During the year the Porto Rico Station has issued one bulletin and 
two circulars. 

Bulletin No. 4, Propagation and Marketing of Oranges in Porto 
Rico, dezeribes the various methods of propagating oranges, gives. 
directions for the formation of seed beds and nurseries, and trans- 
planting and cultivation of the orange, and offers suggestions for 
picking, grading, packing, and shipping oranges to market, 

Circular No. 4, Control of the Brown Ant, gives an account of the 
injury caused by the brown ant (Solenopsis geminata) in orange 
orchards, where it frequently causes extensive damage, particularly 
to young trees, by girdling them in its attempt to secure a rapid flow 
of gum from the trees. Experiments with girdle paints showed that 
a cheap and efficient means of combating the ants was possible. 

Circular No. 5, Coffee Planting in Porto Rico, describes the inves- 
tigations that have been carried on by the experiment station in the 


H. Doe. 421, 58-3-——25 
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improvement of an old coffee plantation and in the establishment of 
_ anewone. The information is drawn from investigations carried on 
at the Carmelita Substation. 


AGRICULTURAL POSSIBILITIES. 


A great many inquiries are received from time to time from per- 
sons in various States, as well as local parties, regarding the agrieul- 
tural possibilities of Porto Rico. It is the aim of the station to 
obtain such information as will enable it to answer inquiries fully. 
and to place before the people of the island and investors the possi- 
bilities in agriculture. Morticultural enterprises are under way in 
several parts of the island, especially orange planting, and it seems 
probable that such products will ultimately form an important part 
of our exports. For a quick-growing export crop sugar is at present 
the most developed and forms the larger part of our shipments. 
Much remains to be done in the way of fertilizing and cultivating 
this crop to get the highest returns. 

No doubt certain market-garden crops can be profitably grown on 
the island for the New York market, and the station now has under 
way the development of this branch of agriculture. Arrangements 
have been made with the New York and Porto Rico Steamship Com- 
pany to handle shipments of perishuble fruits and vegetables expedi- 
tiously. The results, financial and otherwise, of trial shipments to 
the States will be published from time to time in the reports of the 
station and in the newspapers of the island. 

Aside from horticultural and field products the island exports a 
great many horses and eattle. There is a great need, however, for the 
introduction of better blood, and it is to be hoped that the insular leg- 
islature at its forthcoming session will appropriate an amount suffi- 
cient to enable the station to equip itself with some blooded horses, 
cattle, pigs, and poultry. No doubt live stock of superior quality ean 
be grown upon the island, and the native horses and cattle will lend 
themselves very readily to improvement by the introduction of pure- 
blooded stock. 

The growing of rice needs investigation and encouragement. The 
small amount now grown upon the island indicates that it can be made 
profitable, and as this staple forms a considerable part of the food af 
the inhabitants its grewth would stop the large importations now 
made, 

Certain fiber crops would doubtless prove profitable for Porto Rico, 
especially the growing of Sea Island cotton. From reports received 
from various sections of the island the indications are that this plant 
will do well here if properly fertilized and cultivated, The station 
has under way experiments in growing Sea Island cotton, paying 
especial attention to the fertilization of the soil for this crop, 
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More forage crops, and especially the growing of legumes, are much 
to be desired. A number of legumes are under investigation, both at 
and the substation at “ La Carmelita.” At the latter place 
alfalfa and red clover are very promising, and at Mayaguez very good 
results have been obtained with velvet beans, By inoculating the 
various legumes with material obtained from the Burean of Plant 
Industry the outlook with velvet beans, cowpeas, and other legumes is 
more promising than indieated in the last report. 

One of the greatest problems confronting the agriculturist in Porto 
Rico is the proper fertilization of his crops, whether they be of the 
field, garden, or orchard. The continuous cropping of the soils for 
several hundred years has resulted in the great depletion of their fer- 
tility, especially as their culture is often accompanied by torrential 
rains that tend to wash away the surface soil in many places. The 
use of artificial fertilizers is comparatively recent. in Porto Rico, and 
for the present extends to only 1 few of the more progressive sugar 
planters. Information upon the proper use of fertilizers is much to 
be desired, and at the same time a Territorial law covering the analysis 
and inspection of fertilizers sold in Porto Rico is highly important. 
This matter will be brought to the attention of the legislature at its 
coming session in urging the passage of an inspection Jaw that will 
safeguard the planter and encourage the inereased use of fertilizers. 
In this connection it will be necessary to provide for the services of a 
chemist, which is very much needed in the work of the station. 

The station is cooperating with the public schools of Mayaguez in 
carrying out a system of school gardens, with the hope of interesting 
the coming generation in agricultural pursuits. It is important that 
in the scheme of education in the island attention be paid to certain 
practical affairs, of which agriculture is destined to remain chief. A 
school garden would be especially important because of the fact that 
while many of the people are extremely poor they fail to have 
gardens growing about their little houses, depending wholly upon 
nature to provide some of the necessaries of life that might bo easily 
procured with a little labor. The station is endeavoring to encourage 
the planting of gardens by the men working in the various depart- 
ments, Seeds and manures are furnished and every encouragement 
given them to plant gardens about their houses for their own good 
and a5 an example to their neighbors. 


REPORT OF 0. W. BARRETT, ENTOMOLOGIST AND BOTANIST. 


During the past year the work was almost exclusively of a horti- 
cultural nature, but very few specimens have been added to the herba- 
rium, and the entomologicul work was largely of an economic nature. 

During July and August attention was directed largely to the prep- 
aration of the 25-acre orchard and the assembling of the 85 varieties 
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of fruits and economic trees in the nurseries. Planting of the orchard 
was begun in September and finished in December. A wind-break, 
composed of mamey (Mammea americana), guami (Inga vera), 
mango (Mangifera indica), and rose apple (Jambosa vulgaris), was 
set on the east side of the experimental plats tract; volunteer 1-year- 
ald seedlings were set 1 meter apart. The tea plants, of four varieties, 
were removed from the nursery and set 2 meters apart in a shallow 
rich soil, where they are now making a slow growth. From January 
to April the time was occupied in harvesting the experimental crops, 
preparing plats for new experiments, and planting same. 

Tn March a special study was made of the brown, or stinging, ant 
(Solenopsis geminata), which was becoming exceedingly injurious 
in orange orchards in the Bayamon district, where it had destroyed 
trees to the value of several thousand dollars. The. injury is caused 
by this ant, which is normally predaceous, acquiring the habit of 
attacking the bark at the base of the trunk and also the bud tips) By 
gnawing the bark in order to obtain the gummy excretion, which the 
insect delights to feed upon, sores are made in the trunk of the tree, 
which are gradually enlarged until the tree is nearly or quite girdled. 
An ant-killing mixture was devised for destroying the colonies in the 
ground, and a cheap girdle paint was also prepared to protect the 
decorticated and gum-exuding areas of the trunk and to prevent 


the passage of the ants up the tree. This killing mixture has been 
suecessfully used, but in some places is replaced by a strong kerosene 
emulsion. The girdle paint probably saved the lives of many trees 
by preventing the drying and cracking of the exposed wood, 

A budding tape prepared with a certain grade of oilless paraffin 
from the mateh factories has proved very successful and costs much 
less than the ordinary beeswax-resin tape. 


RESULTS OF WORK. 


The stock of plants for distribution has been greatly increased 
with a view of more extensive exchange and gratis insular distribu- 
tion, Especial attention has been directed toward the collections of 
bananas, yautias, cassavas, and yams, 

Fertilizer experiments have been tried with yautias, cassava, and 
vegetables only, sinee the character of the soil in the 10-acre experi- 
mental plat is too variable to allow accurate results. 

The domestic as well as foreign exchanges have been carefully 
attended to, with the result that many interesting economic plants 
have been acquired and distributed at only a slight expense. During 
the fiseal year over 50 packages of seeds, roots, and plants have been 
sent to planters on the island, while about 85 packages were received, 
including some 35 native and budded citrus varieties, Fourteen 
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varieties of plants, including 9 bananas, have been received from 
the Hawaii Station and 30 varieties have been sent. Over 100 pack- 
ages have been sent to the States, and about 40 varieties of plants, 
exclusive of a large collection of grapes from the Bureau of Plant 
Industry, have been received in exchange. Over 40 varieties of eco- 
nomic plants have been sent to foreign exchanges and about 45 vari- 
eties have been received therefrom, The matter of exchanges is 
rapidly assuming importance, especially with Cuba and the British 
botanic stations in tropical America. 

Perhaps the most important result of work during the year has 
been the discovery of a parasite (Chrysocharis livida) of the coffee 
leaf miner (Leucoptera coffeella}. This parasite is doing much 
toward checking, if not exterminating, the leaf miner in some local- 
ities, and measures are being taken for its breeding at the station for 
distribution to plantations where not found. 

The result of hand-picking of the infested leaves, which was begun 
during the previous fiscal year, was a complete failure, sinee the 
number of leaf miners was only slightly reduced in the coffee plat, 
containing 1,000 trees. Spraying infested plants was likewise found 
impracticable. 

PLANT COLLECTIONS. 
BANANA PLAT. 


Only 6 varieties of bananas are in common cultivation in Porto 
Rico. To the 23 native and 22 foreign varieties assembled last year 
there have been added the following varieties: 

From Florida, U. 5. A.; Golden, Orinoco, Hart’s Choice, Caven- 
dishii, and Chue Chumpa. 

From Allan’s nurseries: One variety, probably Cavendishii. 

From Santo Domingo: Johnson. 

From Hawaii Experiment Station; Brazilian, Kapua, Hai, Apple, 
Maole, Hua Moa, Lele, Popoulu, Striped, and Aec-ne. 

From Philippine Islands (through U. S. Department of Agricul- 
ture, Bureau of Plant Industry): Abacé (A usa tewtilis). 

Through insular exchanges: Congo Manila, Maricongo, Niio, 
Tirabuzon, and Rosa. 

From the Canary Islands, one variety, making the present number 
of named varieties 68. 

Nearly all the native varieties and over half of the 22 varieties 
received from the Jamaica department of agriculture have fruited. 
Most of the latter have never fruited before in Porto Rico. 

A permanent plat in alluvial soil near the office is being planted 
with five plants of each variety. This plat will be for display, as 
well as a secondary variety test under very much better conditions 





390 REPORT OF OFFICE OF EXPERIMENT STATIONS, 


than in the old plat, which is still retained for propagating sets for 
distribution. 

Reeords are being kept of the prominent characters of the stem, 
leaf, and fruit of each variety. The average weight of the fruit and 
the percentage of pulp are also ascertained. Experiments in prepar- 
ing flour, starch, and other products from the different sorts are 
being carried out with the view of finding varieties which are more 
palatable in the dried state than those now on the market, 


YAUTIA COLLECTION, 


A second varicty test is being conducted with the 25 named yarie- 
ties assembled last year (Pl. XVII, fig. 1), and of these it sre 
that about five names should be merged as synonyms. The 
of the yautia varieties in Porto Rico is a perplexing problem, 
is being gradually worked out. The native varieties are being com- 
pared with those from the British West Indies, Guatemala, Belize, 
and Venezuela. No evidence has been secured of the existence of this 
valuable crop outside of tropical America previous to the distribu- 
tions made by this station. 

The following varieties have been added to the collection during the 
past year: 

From Arecibo, Porto Rico: Dominica, Vino, Gengibrilla, and 
Quintal. 

From Mayaguez vicinity: Samanal, Islefia, Brava, and Belembe, 

From United States, through florists: Two varieties, 

From Guatemala: Three varieties. 

From Belize, British Honduras: One variety. 

From Trinidad Botanic Gardens: Two varieties. 

From Cidra, Porto Rico: Amadea, Luquillo, De Rio, Blanca, Mar- 
tinica, Minas, and Amarilla. 

Of the present 46 named varieties about 30 are distinct. At least 
five botanical species are represented—all of the genus Xanthosoma, 

Ripe tubers have been successfully sent to Queensland, Australia, 
and to Singapore. Very favorable reports have been received from 
the varieties distributed to the Hawaii Experiment Station. 

Analysis of the tubers of variety No. 1 (Rollisa) shows a starch 
content of 28.65 per cent. The central rhizome, or “ madre,” of this 
variety contains about 17.88 per cent of starch, with about 73 per cent 
of water. The starch grain is of medium size (about 0.01 mm.), 
and, since there is very little gummy matter, settling is rapid. A 
sample of this starch, which has been on exhibition in this office for 
nearly one year, has not deteriorated. It closely resembles cornstarch. 
There appears to be no reason why the manufacture of yautia, or 
tanier, starch should not prove very successful. 
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Fic. 1.—YauTia Variety PLats, Porto Rico STATION. 














Fic. 2.—Gassava VARIETY PLATS, Porto Rico STATION. 
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The following table shows the relative proportions of the plant 
parts of the principal types of the native taniers, or yautias: 


Relative proportion of the plant parts of yautias. 





Fertilizer experiments were carried out with plats of variety No. 
1; small plats containing 20 square meters, and 50 plants were used. 
On account of the variable character of the soil and the heavy rains, 
unsatisfactory results were obtained and therefore the same experi- 
ment has been repeated, the results of which will be known about 
January, 1905. Chemical fertilizers, coffee pulp, stable manure, and 
guano were tried. The highest yield resulted from the use of about 
30 tons of stable manure per acre; this gave edible tubers at the rate 
of about 16 tons per acre, while one of the check plats gave as low as 
Stons peracre. The highest yield per plant, 3.22 pounds, was in the 
plat receiving stable manure, while the lowest yield per plant in the 
cheek plats was 1.6 pounds, 

An experiment: was also carried on with a method of double-erop- 
ping practiced in Trinidad, British West Indies. By this method 
a second crop of tubers was obtained from the sume plants left stand- 
ing after the first ripe roots had been removed, 

Three diseases of the yautia have been studied. About 15 varieties 
have flowered. 

A bulletin on the yautias, or taniers, of Porto Rico, has been pre- 

This is to supply the needed information regarding this 
exceedingly old, if not the oldest, cultivated crop, which is coming 
into prominence through at least three of its types as a starch plant 
and cheap food producer; moreover, on account of the deplorable 
confusion of the taros (Colocasia spp.) and the taniors (Xunthosoma 
Spp-) which has continued until the last few years, it is almost impos- 
sible to obtain any reliable information regarding the latter crop in 
any work of reference thus far published. 


CASSAVA COLLECTION. 


This collection has been increased by the addition of 2 varieties 
from the United States, the “narrow-leaf” and the “ broad-leaf,” 
4 variety from Mayaguez vicinity, and 1 from Ponee; 28 named 
Varieties are wnder test. 
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A second variety test (Pl. XVII, fig. 2) has been started to com- 
plete the data on’root characters, yield, stern and leaf colors, and habit, 
especially with reference to resistance to fungus diseases and the bud 
maggot. In the first test for quality the average weight of roots 
per hill ranged from 1 pound (No. 6) to 7} pounds (No. 17); condi- 
tions, however, were very unfavorable. 

+ A test of the six methods of planting is being made, and also a 
test of fertilizers with the six varieties which gave the best results 
during the past year. 

Four varieties were analyzed for starch content by the Bureau of 
Chemistry, Cnited States Department of Agriculture, with the fol- 
lowing result: No. 1, 23.86 per cent; No. 9, 21.50 per cent; No. 11, 
23.84 per cent, and No. 17, 31.69 per cent. Of these all but No, 17 
were received from the Jamaica department of agriculture. No. 17, 
Ceiba, is one of our three best native varieties, being nearly resistant 
to the bud maggot as well as fungus diseases, and attains a height of 
10 feet in ordinary soil. 

A small percentage of the roots at cropping were affected at the 
base with a dry, black rot, and at the tips of a very few of the larger 
roots was found a form of soft, white rot. A white mycelial growth 
was noted on some roots. The bud maggot (Lonchwa chalybea) 
has proved very injurious, especially on young plants of the sweet 
varieties. The principal effect of this pest is to cause excessive 


branching (which, however, is considered by the natives essential to 
a good yield). 

The other pests mentioned in the Annual Report for 1903 have 
been but little in evidence this year, 


ORCHARD. 


Tu November 2-year-old budded trees of the following 23 citrus 
varieties were received from the Allan nurseries, near San Juan: 
Parson Brown, Ruby, Jaffa, Mandarin, King, Dancy, Tangarine, 
Satsuma, Duleissimo, Bessie, Enterprise Seedless, Hart Late, Ma- 
jorca, Homosasa, Magnuin Bonum, St. Michael Blood, Pineapple, 
Valencia Late, Washington Naval, Thompson Naval, Dunean Po- 
melo, Marsh Seedless Pomelo, Kumauat (2 varieties), and Lemon. 

In December and again in February buds of the following vari- 
eties were received from Florida: Oneeo, Tresea, Centennial, Foster, 
Early Oblong, Royal pomelo, Pernambuco pomelo, Genoa lemon, 
Corsica citron, and Sour Rangpur lime, These buds were set in both 
rough-lemon and sour-orange stock. About 20 varieties of native 
seedling oranges and grape fruits have been secured and budded into 
our nurseries. 

Plants of Citrus trifeliata for stock were secured, both from 
Aguadilla, Porto Rico, and Florida, United States of America, A 
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good quantity of seedlings of sour orange, bitter-sweet orange, and 
native grape fruit have been raised for budding purposes. A few 
seedlings of a sweet native grape fruit have been grown, In all, 
about 60 citrus varieties are now growing in orchards and nurseries, 

The following varieties of fruits and nuts have been added to the 
70 varieties listed in the report for 1903: 

From Florida: Guavas (8 varieties), Akee (Cupania sapida), 
Avocado pear (Black Mexican), Phyllanthis emblica, Hovenia dul- 
cis, Rieedia edulis, and Mango (Black Jamaican), 

From Atlanta, Ga; Asiméina triloha, 

From Agiadilla, Porto Rico: Murta (Zugenia sp.). 

From Plant Improvement Gardens, Santa Ana, Cal.: Castenea 
vexca, Juglans regia, Juglana californica, and Juglans sieboldiana. + 

Sugar palms (Arenge saecharifera) from seed received through 
the Bureau of Plant Industry, from Manila, P. I., have been set out. 

From Bureau of Plant Industry: One collection grafted mangoes 
and one collection Mangostcen seedlings. 


MISCELLANEOUS CROPS. 


The following plants have been added to the collection: 
From Arecibo: Jamaica sorrel (ibiseus sabdariffa); Vegetable 
musk (/7. abelmoschus). 


aan the United States: Jerusalem artichoke (Telianthus tube- 
Torus). 

From Hawaii: Japanese taro, Royal taro, one yam, and Macada- 
mia ternifolia. 

From Porto Rico: Apio (Arrecacia esculenta), Granadillo (Pas- 
siffora quadrangularis), one variety melon, one variety tuna (Opun- 
tia sp.), Cereus triangularis, and vegetables, several native varieties, 

The “ Panama,” or wild Alocasia macrorhiza, has been grown in 
comparison with a variety obtained in Caracas and is apparently 
superior to the latter, producing roots of 10 to 15 pounds weight in 
about twelve months. These roots are used for feeding swine. 

Two packages of * Dasheen ” (Colocasia sp.) from Trinidad, Brit- 
ish West Indies, have proved nearly identical with the variety tested 
Jost year. Contrary to expectation this plant has proved very dif- 
ferent and, in many respects, superior to our native “ malanga ” 
(@olocasia antiguorum esculentum) ; it produces tuberous offsets of 
a high quality, and in about six to eight months from time of plant- 
ing the first tubers are ready for ha rvesting. Two to four pounds of 
roots per hill are produced in good soil, and some 10,000 to 15,000 
plants may be set per acre. 

The native Yam Bean (Pachyrhizus tuberosus) has exceeded 
expectations. Numerous roots weighing as high as 5 and even 7 
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pounds each were obtained without the use of fertilizer. Analysis 
shows the starch content to be nearly 15 per cent, with over 75 per 
cent of water; the cellulose is proportionately low and commercial 
starch extraction should be simple. A fertilized plat has been 
planted with this interesting crop. Seeds have been distributed to 
various localities of the island and to the foreign exchanges. It 
occurs wild in the virgin forest at the coffee substation. 

The Teyote (Sechium edule) has proved a failure at the station 
grounds; two varieties were found, however, growing luxuriantly in 
the virgin forest at the coffee substation. It apparently requires 
rich soil, partial shade, and considerable moisture, 

The Centrosema plumieri, brought from St. Vincent, has proved 

*a valuable cover crop. Since it roots at the joints, one plant will 
quickly cover several hondred square feet, and as it lives for two 
seasons at least, it is hoped it will prove valuable in orchards having 
sandy soil. 

‘The Venezuelan Apio (Arracacia esculenta) is thriving in a moist, 
partly shaded location. This important vegetable is grown to some 
slight extent in the interior districts. 

The Costa Rican papaws have proved inferior to the native yarie- 
ties in point of richness of flavor. 

‘The two roots received from Hawaii Station as Taeca pinnatifidi 
have continued to make an exceedingly heavy and healthy growth, 
but it is now evident that they belong to the genus Dioscorea (and 
are probably 2. pentaphylla). 

The native “malanga” (Colocasia antiquorum esculentum) has 
made a very strong, healthy growth. Analysis by the Bureau of 
Chemistry, U. S. Department of Agriculture, shows the mature roots 
to contain 14.94 per cent starch and 7447 per cent moisture. But 
since the starch grain of this root is so very small and the gum con- 
tent so high, extraction of the starch commercially would be quite 
difficult. 

The two yarieties of Hawaiian taro (Colocasia spp.) resemble in 
habit and flower the Trinidad varieties called “ Dasheen,”* but the 
yields are much less. They appear to be free from the Hawaiian root 
slisease thus far, 

The edible canna (Canne edvlis) has continued to make a good 
growth, and has remained almost free from attacks of either fungus 
or insect parasites. The yield was about 15 tons of roots per acre, 
the same as was obtained at Rio Piedras, These roots show a starch 
content of 19.41 per cent and 70.25 per cent water. The starch 
grain is very large and readily separable. Although this crop re- 
quires a moist, rich soil, it is quite possible that it may become an 
important starch producer of the future. 

Coffea stenophylla, C. robusta, C, liberica, and some six varieties of 
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@. arabica have been received through the foreign exchanges and 
turned over to Mr. J. W. van Leenhoff, at the coffee substation. 


FIBER PLANTS. 


Bulbils of Furcrea fetida have been received from Mauritius 
Island through the Bureau of Plant Industry. They have been 
planted out near the native variety in order to prove the supposed 
identity therewith. One plant of Furcrwa tuberosa, from Central 
America, has been received. 

Plants of the native maguey (Furerea fa'tid«), which are now 
eighteen months old from the bulbil, have leaves 5 feet long, and are 
growing rapidly. The 2-year-old Bahama sisal plants have 3-foot 
leaves. : 

The Bahama sisal (.1gave rigida sisalina) has made a fairly good 
growth and is now free from the bacterial disease with which it was 
affected during the previous year. Numerous offsets have been set 
out ready for distribution. 

Twelve bulbils of a plant believed to be the true Lgare rigida have 
been received from Sneads Island, Florida. 

Seeds of Behmeria nivea have been received from the Bureau of 
Plant Industry. 

Sansevieria zeylanica has been added to the collection. 

Gossypium arboreum, from Mexico, is making a slow growth. 

A plat of mixed cotton has done well. Several varicties are now 
being planted for a comparative test. 

Specimens of ropes and cordage, prepared from various native 
plants at the coffee substation, have been secured for exhibition at the 
station office. 


FOREST PLAT. 


The following species have been added to the nurseries for this 
plat: 

From Cabo Rojo, Beefwood (Casuarina equisitefolia). From 
Ponce, Rain-tree (Pithecolubium saman). From British TWonduras, 
Broad-leaf Mahogany (Svwietenia macrophylla). Through Bureau 
of Plant Industry, Chinese oil-nut (Lleurites eordata) ; Chinese oak 
(Querens cornea) 3 sugar palm (-Lrenga saccharifere) ; Talipot palm 
(Corypha umbraculifer 

From Curacao: “ Cuji ™ and Divi-Divi (Casalpinia coriaria). 

From British West India stations: “ Madre de Cacao” (@liricidia 
maculata), Bauhinia sp., and Parkia africana, 

Through the United States Department of Agriculture, Bureau 
of Forestry: Hybrid Hucalyptus and Grerillea robusta. 

From Plant Improvement Gardens, Senta Ana, Cal.: Puriia 
roxburghii. 
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Nearly all the varieties set out in 1902 are now making a fair 
growth; the Hucalyptus spp. especially have done very well, consider- 
ing the exceedingly poor soil of the plat. 

About 75 species of timber trees are under trial in this plantation; 
100 square feet are allowed each tree, 


INSECT PESTS. 


The cotton stainer, Dysdercus suturellus, has caused considerable 
damage in a cotton field near Sabana Grande. Aphis gossypii has 
heen reported from only one locality as a serious pest, but it undoubt- 
edly occurs throughout the island. The coffee aphid occurs over a 
wide arca, if not the entire interior of the island, but docs no damage 
except to the tender shoots in overshaded localities. The malanga, 
or taro, aphid has been much less in evidence than during the pre- 
vious year. Pteromalus calandre in & common parasite of the riee 
weevil (Calandra oryzm) at the station. 

During the past year no complaint of the changa (Scapleriseus 
didactylus) has been received at this office. The grass Paris-green 
bait remedy, recommended in Bulletin No. 2 of the station, is being 
successfully used, not only in Porto Rico, but also in the British West 
Indies, The bug maggot (Zonehewa chalybea) of the cassava has 
continued a serious pest in the tips of eassava canes. Hand picking 
is the best remedy, though tobacco dust applied to the buds is effect- 
ive in the dry season. The cassava tingitid (1theas nigricornis) 
has been less destructive on cassava leaves than in the previous year. 

‘ The black-winged white ant (Z'utermes merio) has been practically 
exterminated in the vicinity of the station buildings; burning with 
kerosene was found the most reliable method. 

| The striped weevil (2ephthalmus spengleri) continues in abun- 
dance in orange orchards throughout the island. Hand picking is 
commonly practiced, but merely serves to keep the pest in check. 
This weevil and a smaller species, closely related, are common in some 
coffee plantations where they do considerable injury to the buds and 
young leaves. 

The tobacco leaf miner (Gelechia picipellis) did some slight dam- 
age in the experiment plats at Aguas Buenas. 

| Four species of Lamellicorn beetles attacked citrus and banana 
leaves on the north side of the island, doing more or less injury dur- 
ing the dry season. Hand collecting at night and the use of lime 
on the ground about the trunk appear successful in the Bayamon 
district. These beetles make numerous vertical burrows close to the 
base of the trunk and hide in these burrows during the daytime. 
It is thought that the larval stage is passed among the orange 
roots, though this has not yet been definitely proven, 
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Tt is estimated that the Tineid coffee leaf miner (Zeucoptera cof- 
feetla). by checking the growth and destroying the leaf tissue of 
coffee plants throughout the island, resulted in from 5 to 10 per 
cent loss of last year's coffee crop. This would amount to from 
$150,000 to $300,000, taking into consideration merely the product 
of berries and not allowing for the damage to the vigor of the plant. 
Experiments in collecting by hand infested leaves from a certain 
number of isolated trees proved an entire failure; likewise spraying 
experiments have thus far proved ineffective in checking the ray- 
ages of this pest. 

The coffee leaf miner, however, is on the decrease in several dis- 
tricts of the island, due very largely to the attack of a Chaleidid para- 
site (Chrysocharis livida) found in the coffee plats in the station 
grounds, The life history of this very beneficial insect is nearly 
worked out, but its method of oviposition is unknown, Larve of 
the parasite, however, have been found inside the bodies of Leucop- 
tera Jarve, and it is believed that the egg is laid in or upon the 
half-grown larva of the leaf miner. On account of the numerous 
immature larve of the parasite found in empty burrows of the leaf 
miner, it appears that because of the abundance of the parasites 
the female frequently oviposits in larve: that are too young to allow 
the complete development of the parasite, and that the parasitic 
larva, after having devoured its too small host, is left without food 
and probably dies in the burrow without reaching the pupal stage. 
Attempts to induce these starving parasites to feed upon Leucoptera 
larve have in all cases proved unsuccessful, even when the parasite 
has been partially introduced into the host larva. The full-sized 
larva of the parasite is about one-third the size of the host larva—that 
is, a little more than 1 millimeter in length. The pupal stage is nor- 
mally passed inside the burrow of the leaf miner; the shining bluish 
black pupa is loosely attached by its posterior extremity to either the 
wall of the burrow or to the integument of the consumed host; 
one pupa was found in a cocoon of the host larva on the outside of 
the leaf. The imago is black with purplish reflections from the 
thorax; the size is about 1 millimeter; it is very active, and lives 
two to four days in captivity. It is doubtful whether living speci- 
mens of this parasite could be sent successfully to other islands in 
the West Indies where the leaf miner is a serious pest, unless, per- 
haps, in a Wardian case with its host, under more or less natural 
conditions, 

FUNGOUS DISEASES. 


Ascochyta nicotione, under two or three forms, caused considerable 
injury to the station's tobacco plats at Aguas Buenas. 
A fungus belonging to the Sphwropsidew has been very prevalent on 
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banana leaves, causing minute clustered dots, beginning on the under 
side and extending through to the upper surface, associated with a 

of the surrounding aren. ‘This attack usually precedes a 
gradual wilting of all the Ieaves of the plant, but may continue for 
months in an immature state. A rot, probably of bacterial origin, 
did considerable injury to bananas fertilized with nitrogenous ma- 
nures; streaks of brownish tissue indicate the course of the disease 
from the root bulb to the top of the pseudostem. Destroying the 
affected plants apparently checks the trouble, though the suckers from 
the old bulb grow slowly. 

The tomato wilt, which has been under investigation for over two 
years, has not yet been definitely determined, but it certainly resem- 
bles very closely in effect the Bacillus solanacearum. Tt appears to 
be common in the West Indies and prevents the successful cultivation 
of tomatoes in this region. Plants at the coffee substation, at about 
1,000 feet elevation, showed only slight traces of the disease. 

The American coffee disease (Stilbum flavidum) occurs very rarely. 

A yellow-spot fungus, in effect resembling Stilbum flavidum, oceurs 
on “rough lemon ” Jeaves, and may become a serious pest in orange 
nurseries, 

White mycelial growths have been noted on the roots of cassava, 
yautia, yam, and coffee, In the case of coffee this fungus was usually 
accompanied by more or less decay of the interior of the root. This 
mycelial disease of the yautia root seems to be distinct from Perone- 
spora trichotome of the taro. 

A serious disease, called locally “ el mal,” attacks the fibro-vaseular 
bundles of the rhizome of yautins, especially of Yanthosoma sagitte- 
folia, beginning at the tip and slowly spreading into the tubers and 
upward throngh the root stalk, finally causing the decay of the latter, 
und occasionally reaching the leaf bases. This fungous or bacterial 
disease apparently does not affect the vitality of the tubers when left 
in situ. 

A peculiar leaf disense of the yautia ocenrs on the older leaves, 
causing roundish or somewhat irregular brownish patehes, showing 
concentric rings of a darker shade; it is mueh more prevalent in the 
dry season. Samples of this fungus were determined as Periconia 
pycnospora; a @Teosporium sp. was also found in a sample sent for 
determination to the Bureau of Plant Industry. 

A black-spored fungus occurring in roundish patches on the leaves 
of Canna edulis was determined as Periconia sp. The roots of Canna 
edulis appear completely resistant to all fungi. 

Cladosporium citri continues to be a serious pest in citrus nurseries, 
ov sour orange seedlings used for budding stock; it severely checks 
the growth of these seedlings so that the orange planter is compelled 
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to insert the sweet orange buds as early as possible—frequently when 
the stock is under 2 feet in height. 

Acdisease apparently fungous in nature is becoming generally preva- 
lent on the coffee leaf miner (Leucoptera coffeella) in its early larval 
stages. Cultures have been made with this material, but in only 
one case did a white mycelial growth indicate the fungous nature of 
this disease. The etiology of this very important disease of the 
most serious pest of Porto Rican coffee demands careful investiga- 
tion. In the coffee plats at the station grounds about 30 per cent 
of the leaf miner larve are found dead in their burrows; at the 
coffee substation about 10 per cent, on an average, of dead larvw are 
found. 

‘The fungus, provisionally determined as a Sporotrichum by Prof. 
F. 5. Earle, continues to be very plentiful on the red scale (Lecanhon 
hemisphericum) throughout the island, and it aids very largely in 
keeping this pest in check. Inoculation experiments have not proved 
successful thus far, probably on account of the sensitiveness of this 
fungus to # dry atmosphere. 

The coffee leaf blight discovered in June, 1903, by Prof. F. S. Earle, 
and provisionally referred by him to the genus Sclerotium, is abun- 
dant if many districts in the west part of the island. In April, 
1904, this disease was carefully studied at the station coffee plats by 
Dr. G. P. Clinton. This peculiar disease appears to attack the root 
system first, causing more or less decay therein, and thence aseends 
the trunk in the form of brownish or black mycelial threads. Upon 
‘these threads reaching the base of a leaf they begin to spread and 
frequently appear like a thick mass of cobweb. The base of the leaf 
at once turns dark brown, though the midrib and distal portion may 
remain green for some lime. Upon the death of the leaf the petiole 
breaks away from the branch, but is held by the tough strands of the 
mycelium, 

Specimens of a rare coffee leaf disease occurring in the vicinity of 
Arecibo have been determined as a Sphwropsis sp. 


REPORT OF H. C, HENRICKSEN, ASSISTANT HORTICULTURIST. 


‘The writer entered on duty at this station March 1 and took charge 
of the following lines of work, which were outlined in last year's , 
report: Citrus fruits, pineapples, vegetables, cacao, miscellaneous 
fruit orchard, tea, and rubber. 

The scope of work with all of these has been considerably broad- 
ened, and the following new experiments have been started: Grapes, 
Mangoes, aguacates, and the propagation of miscellaneous tropical 
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The nursery contains about 3,000 trees, consisting of rough lemon 
and sour orange, with a few sweet and bitter-sweet oranges, as well 
as some pomeloes, limes, and sweet lemons. One lot of these were 
planted in the seed bed December, 1902, and transplanted into the 
nursery June, 1903. The trees not budded are now 7 to § feet high 
and are rapidly outgrowing their usefulness as budding stock. An- 
other lot was transplanted June, 1904, and will be ready for budding 
this fall. Two weeks before the writer's arrival 114 trees were 
budded to 11 varieties introduced from Florida. Since then 176 
trees have been budded to 16 varieties, of which most were selected 
from seedling trees on the island. 

The citrus grove contains about 250 budded trees, consisting of 22 of 
the best named varieties of orange, pomelo, and lemon, as well as a 
few selected seedlings and « number of stock ready for budding. 
(PL XVIIT, figs. 1 and 2.) 

A bulletin on The Propagation and Marketing of Citrus Fruits in 
Porto Rico has been issued. 

The work for the ensuing year will be to collect bud wood from 
the best native seedling trees and bud one or two dozen nursery stock 
with each variety. When large enough, five trees of each of these 


will be transplanted into the orchard and the rest distributed among 
the growers. 

The grove will be cultivated and fertilized, and notes carefully 
kept in order to form an idea of the cost of orange growing in this 
locality. Different legumes will also be tried as soiling crops. 


THE OUTLOOK POR CITRUS CULTURE IN PORTO RICO, 


Citrus fruits are not cultivated extensively except around San 
Juan and a few places between there and Arecibo, which may be 
attributed to three things—the proximity to San Juan, where all 
the steamers from the States land; the character of the soil, which 
closely resembles the Florida soil, and the fact that the pioneer 
nurserymen settled there. It could not be because of the natural 
fitness, as nearly all of the oranges exported come from the west end 
of the island, and it is admitted by the growers that there is a vast 
amount of land there which is as well fitted for oranges as that of 
the San Juan district. 

The writer recently visited most of the groves at Bayamon and 
Rio Piedras and noted the following facts: Most of the groves are 
from 25 to 500 acres, none is over four years old, most of the grove 
managers are practical Florida men, and Florida methods are used. 

Neither foot rot nor die back nor wither tip was noted, and neither 
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Fis. 1.-A Ponto Rico SEEDLING ORANGE. 

















Fig. 2.—A BUDDED POMELO Two ANO ONE-HALI YEARS 
AFTER PLANTING. 
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has been reported. As there are no budded trees over four years old,. 
it would be rather early to look for blight, but as none has beer 
noted in the old seedling groves it should not be anticipated. With 
all of the foregoing, as well as the white fly climinated, the Florida. 
grower ought to feel contented in Porto Rico. But every place has 
its drawbacks, and here it bas so far been the purple seale (Mytilaspis 
citricola), which at present is doing enough damage to make up for 
the absence of all the rest. Some growers are spraying and feel dis- 
heartened because a few applications do not exterminate the scale- 
Others have gone to the extreme of cleaning the trees by hand, and: 
still others have done nothing whatever. 

In the groves where spraying has been followed persistently and 
intelligently the scale is kept within bounds, and no grower has 
reason for dissatisfaction when remembering that this pest has been 
fought in Florida and California nearly fifty years and is still at. 
large. 
Tn the groves cleaned by hand the trees were healthy when planted 
and are kept so by constant attention. As soon as the scale is: 
noticed a careful man is detailed to look after that part of the work, 
and the trees are gone over every two weeks and all the scale that 
ean be found is picked off with a knife blade or a small stick. This: 
method is: very successful while the trees are small, and is probably 
NG more expensive than spraying. 

The groves that have not been treated for scale are all dead or 
dying, with the exception of one that is located in a hummock not 
unlike the Indian River and Orange Bend hummocks in Florida. 
Here strips of natural growth are left all through the grove, as well 
asa great number of palms scattered among the orange trees, These 
trees provide both wind and protection and shade, and the air is 
humid and the temperature fairly uniform, This grove is four 
years old, it covers over 400 acres, and is without exception the best 
budded grove on the island. Tt is not free from seale, but the scale 
is heavily parasitized, and the conditions are favorable enough for 
the parasites to keep it in check. This has also been observed in 
other places where the natural conditions had not been interfered 
with and is well worth considering when locating a grove. 

While the above gives a good illustration of the advantage of 
favorable conditions, a careful observer would not fail to note that 
real stccess has been attained only by the men who have devoted 
their whole attention to the subject. The old adage that * an ounce 
of prevention is better than a pound of cure ” ought to be thoroughly 
memorized by every orange grower, and every mistake by others as 
well as his own should be put down as a“ don't.” Here are some that 
may head the column: Don’t neglect to prepare your land before. 


H. Doe. 421, 58-3—26 
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planting. Don’t plant sealy or sickly trees. Don’t let 

stand still, work and fertilize them in order to keep them, 
Don’t leave a sickly tree; if it will not grow pull it up 8 

another; in the plant world as well as the animal world there are a 
few individuals constitutionally weak—destroy them, it 
the race. Don’t let a destructive enemy like seale get a 
but attend to individual cases in the beginning, as one in 


perienced workman—you can not expect both brain and mu 
40 cents a day. 

The seedling trees in the many natural groves around 
are very healthy and bear a comparatively good grade ¢ 
Most of the trees are nearly thornless, which is unusual for 
trees. There are no budded groves on this end of the i: 
one year old, but in the few instances noted the trees are 

As there is a vast amount of land on the island which is 
as well fitted for citrus eulture as the groves already p 
remembering that the export last year amounted to over Ii 
tases, which fs probably aot mace Shan halt athe Ssteatl 
tion, it will readily be seen that Porto Rico will soon h 
reckoned as one of the chief citrus-producing countries. 


There are four varieties of pines commonly grown on the 
viz, Porto Rico, here called Cabezona; Sugar Loaf, here called 
de Agucar; a dark-leaved plant here called Negrita or Mam 
a small, dark-green, very spiney plant here called Caraquena. 
of these has so far been of commercial importance except the 
zona. This is extensively planted 5 miles west of Lajas, whe 
formation is rocky, with hills ranging from 50 to 200 feet 
than the surrounding plain. (Pl. XTX, fig. 1.) The soil is a 
loam, mixed with coarse broken rock. The plants are set 8 
inches apart in rows 6 to 8 feet apart, running around the hill. P, 
leading from the bottom to the summit are left at intervals, by wh 
the fruit is brought down in baskets, whieh the natives earry on 
heads, though the slopes are often very steep. The fruit varies 
from 8 to 25 pounds; most weigh over 5 pounds and few ever 
pounds. This year about 140,000 fruits were shipped by rail to 
guez and canned for export. (PI. XTX, fig. 2.) 

The pinery on the station grounds now contains 17 varieties 
more are expected soon. The Cabezona has been planted extensi 
in order to show different, methods of planting and to conduct 
izer experiments, as well 2s some other experiments outlined, if t 
will permit. 





An, Ret, Office of Exoeriment Stations, 1904 Puate XIX, 

















FIG. 2,—CANNING PINEAPPLES, MAYAQUEZ. 
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Some experiments were started in May in cooperation with the 
owner, F, I, Matthews, at Rincon, whose pinery is located near the 
ocean, in a soil consisting of a coral sand. The plants there suffer 
from some physiological derangement not met with in Florida, 


VEGETABLES. 


The last week in May 56 varieties, comprising 21 species of vegeta- 
ble seeds, were planted. This, with slight variation, was repeated 
in June and will be repeated every 30 to 60 days until next spring. 
Of tomatoes 104 varieties have been planted in order to find, if possible, 
some that are resistant to blight and wilt. Extensive experiments 
with grafting tomatoes and eggplants on the different varieties of, 
Solanum have also been started. Native vegetables and herbs will 
be grown and improved by selection. 


CACAO. 


A yalley on the station grounds was planted in June, 1903, with 
350 cacao seédlings, comprising 12 varieties. Of these 314 are alive 
and growing vigorously. No cultivation is done except hoeing around 
the trees, and on the hillside drawing the soil from above to below the 
trees, making a level place a few feet wide around each. The natural 


growth has been gradually cut out and cuttings of Brythrina mycrep- 
teryx and Gliricidia maculata have been planted in rows between the 
cacao. Some of these have made a growth of 10 feet in six months, 
‘bat the majority do not root as easily as anticipated. Some work in 
propagation of cacao has been outlined for the coming year. 


MISCELLANEOUS FRUIT ORCHARD. 


At the beginning of March this orchard contained 224 plants, com- 
prising 81 species and varieties of native and imported trees and 
shrubs. Only a few plants have been added this summer, but a num- 
ber of species will be planted next November and the experiments 
will be entirely confined to fruit-bearing plants of economic value. 
Tn a collection of this kind each species and often each variety should 
receive individual attention, which, however, will be almost impos- 
sible with the present means at hand. 


TEA. 


‘The plat planted with tea contains the following varieties: Jap- 
anese, Anam, Dragons Pool, and Amoy. It was planted July, 1903, 
in some of the best soil on the station grounds, and the plants grew 
well and were well cared for, but they soon threw out a profusion of 
bloom, which was constantly removed under the botanist’s direction. 
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March 1 the bushes averaged about 18 inches high and were very 
compactly branched. They were full of bloom, which was removed. 
About a month later, when again blooming, the bushes were heavily 
trimmed and a commercial fertilizer containing an excess of ammonia 
was applied. his, however, has not changed the behavior of the 
plants, as they are about the same size to-day. Plants of three of the 
varieties have been sent to the coffee station in the mountains, 


The following extracts are from notes made by the botanist of the 
station: January, 1903, 100 yearling seedlings of Castilloa elastica 
received from the United States Department of Agriculture were 
-planted in nursery beds. In August these plants were transplanted 
into the permanent rubber grove situated in a valley on the station 
grounds, The ground, which bore signs of former cultivation, was 
overgrown With long grass, which was cut around the holes only, 
The holes were dug 1 foot deep, 14 feet apart each way, and top soil 
filled in around the roots. June, 1903, seeds of Castilloa were 
received from Costa Rica, These germinated well and grew rapidly 
-and 100 were transplanted to the rubber grove in August, while 100 
more were transplanted to a nursery from which distributions are 
being made. Seedlings of /untumee elastica and cuttings of Ficus 
populnea were also planted. Since March 1 all the plants have been 
hoed three times and the circle gradually enlarged around the trees 
by cutting the grass, which has been applied as a mulch, and in May 
some of the trees were fertilized with one-half pound nitrate of soda 
-to each tree. The trees now measure from 10 inches to 6 feet high and 
-sre looking healthy, but about a month ago they were yellow in color 
and showed the effect of the dry weather. The fertilized plat shows 
no increase in growth over the unfertilized, but in the bottom of the 
valley, where the soil is better and moister, the plants are much larger 
and thriftier than on the dry hillside. Some of the distributed 
trees are reported ns doing well, but from present indications Cas- 
tilloa should be planted only in rich moist soil. 

GRAPES. 

A number of grape cuttings received from the Bureau of Plant In- 
dustry of the U. 8. Department of Agriculture were planted in a piece 
of ground wholly unfit for a eutting bed, but nothing else was ayail- 
able at the time. Many of the cuttings failed to root and the others 
made but slow progress. The most promising of the rooted cuttings 
were later transplanted to the permanent vineyard, which was 
located on a typical dry hillside haying a tenacious red clay soil. 
This site was chosen on account of being accessible to an irrigation 
ditch, 

Grapevines are found seatteringly on the island, but are not grown 
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commercially, which is said to be on account of the fact that the cul- 
ture of grapes was prohibited under the Spanish rule. 

As grapes are grown on other West Indian islands, the work whieh 
naturally suggests itself would be to select and plant such varieties 
as those succeeding under conditions similar to Porto Rico. How- 
ever, the location of the experiment station is not one that would 
naturally be selected for a vineyard, and, if the means would allow, 
further experiments should be carried on at a higher altitude. 


MANGOES, 


The most promising fruit tree in the vicinity of Mayaguez is with- 
out exception the mango. The trees are conspicuous everywhere 
with their dark-green and wine-colored foliage. They are never cul- 
tivated, but may be found in waste places, and especially in old fence 
rows, where they were planted years ago as wind-breaks. Such 
valuable trees would be considered an asset nearly everywhere, but 
here their greatest value is in the amount of firewood they produce, 
the top being cut off every other year and used for fuel. This treat- 
ment does pot seem to injure the trees, as a new top will be formed in 
a short time, but, of course, not much fruit is produced. The fruit 
is good, bad, or indifferent—mostly the last—but it might be safely 
stated that not many trees bear fruit of exactly the same quality, 
and there will, of course, never be demand enough for it to justify 
shipping. But if it can be demonstrated that these trees can be 
grafted or top budded they will be a source of income never dreamed 
of. Some experiments in that line have already been conducted, 
which will be continued until satisfactory results shall have been ob- 
tained. Twelve of the best varieties growing in India have been 
received as grafted plants from the U. 8. Department of Agricul- 
ture. These have been inarched into large trees and may be expected 
to bear fruit in two years. 


AGUACATES. 


Like the mango, this fruit ought to be propagated asexually, as 
it does not come true to seed. It grows vigorously all over the 
island and a great amount of magnificent fruit is produced, which 
ought to be shipped to the States as it is fully equal to the Florida 
product, though it may be difficult to ship with the present facili- 
ties. But after a few years’ selection and cultivation and with 
improved shipping facilities the aguacate will undoubtedly be one 
of the best paying fruits on the island. The initiatory steps have 
been taken toward propagating this fruit on a large scale and the 
coming year’s work will include selection of the best varietics on 
the island as well as from abroad, which, when budded, will be 
distributed to the growers, 
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PROPAGATION OF MISCELLANEOUS TROPICAL FRUITS. 


The ten foregoing subjects have been taken up first, not by any 
means because they are the most important, but because they come 
nearest to hand. The fact is that the Tropics possess so many un- 
solved horticultural problems that one is more likely to undertake 
too much than not enough, but it is much to be deplored that the 
propagation of a delicious fruit like the Ceriman (Jfonstera delict- 
esa) should be neglected just for the want of a few hours’ time, or 
that the propagation of the fruit of all fruits, the mangosteen, should 
be delayed for another year simply for the want of a little more 
money. A hundred small seedlings of this tree were recently re- 
ceived from the U, S. Department of Agriculture, but unless time 
can be spared to bud, graft, or inarch it onto some allied species, of 
which there are some growing wild on the island, it will be many 
years before Porto Rico will produce mangosteens, and, in fact, it 
may never do so, as the tree may not succeed on its own roots in the 
Porto Rican soil. 

The guava grows wild in Porto Rico—in fact it is a weed and is 
met with everywhere. In spite of this, the writer haS not been 
able to obtain a fruit which a Floridian would call edible. Here is 
room for improvement. 


The Spondias dulcis, a tree bearing a fruit nearly as large as an 
apple and of fine flavor, grows on the island, but is not very common 
because it is extremely difficult to propagate. If it could be grafted 
on hog plum, or Jobo (Spondias lutea), one of the most common 
trees of the island, or even on the Spanish plum (Spondias purpurea) 
it would be worth a great many thousand dollars to the island. 

Many more of equal importance might be added. 


REPORT OF J. W. VAN LEENHOFF, COFFEE SPECIALIST. 


This year has been one of exceptional climatic conditions. The 
wet season, which as a rule ends about the middle of January, con- 
tinued all through the months of February to April, and an espe- 
cially heavy rainfall occurred during March, In consequence the 
blossoming of coffee, which occurs during these months, has been 
irregular, small, and damaged. It is estimated that the coffee crop 
will be only about from one-third to one-half of last year’s crop. 

Oranges, mangoes, and all other fruits have suffered even more, 
and minor fruits have in most cases given very poor results, As 
various other districts report similar conditions, it can be said that 
the whole interior of the island has suffered a crop failure, ; 

The influence of the conditions upon our experiments has been that 
we can not show results of our work. Experiments with fertilizers 
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do not show any returns in larger quantities of berries, but only in a 
more luxurious foliage and the general finer condition of the trees. 
‘The same can be said of all other experiments made with the view of 
increasing the production per tree. 


IMPROVEMENT OF OLD COFFEE GROVE. 


The crop produced on each of the 10 acres was again ascertained. 
Besides, all the productive trees thereon were counted in order to 
make it possible to get at the figures of production per tree. The 
results, as shown by the crop of 1903, are given below. 


Yield of coffee on experimental tract in 1903. 





Acre No.— 





flee Tell 





a 1,550'| 1,000 | 2,814] Hee, fe) Sa 
1 
1) oe) 2) wT oT J) = 
aia] 1,006 see] sa] ae) ran cone] ee) a | ara | rae 


0.008 | 0.188 basoesd hiked 0.1568 | 0.105 | 0.179 |.) 0.100 | O.14T 


All coffee trees taken out and partly replanted. b Average per tree, 


The same figures of the cost of production as last year were used, 
except the price of pulping, hulling, and drying, which was increased 
from 60 cents to 75 cents per 100 pounds, making the cost per 100 
pounds for harvesting and marketing the coffee as follows: 





‘Transporting berries from fie! 
‘Transporting to Ponce market. 


‘Total per 100: pounle. qe Be 


After the harvesting the whole of the 10 acres was again carefully 
weeded and the trees pruned. The pruning consisted in the removal 
of all dead wood, the cutting down of all stumps that had lost their 
branches, excepting a few at the top, and the removal of all suckers. 
Tn some cases where stumps had lost many branches, but not sufficient 
to as yet cut them down, one or more suckers were allowed to remain 
£0 as to produce new stumps for the time when the old ones should be 
cut down. 

The planting of leguminous plants between the coffee gave very 
good results as far as these plants themselves were concerned. After 
attaining maturity they were hoed under, but results to the coffee 
could not be obtained for the same reason as given for the fertilizers. 
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CUTTING COFFEE TREES TO STUMPS. 


The trees in plats 9 and 10 cut to stump last year are doing well, 
in so far as they are not suffering from the attack of the leaf miner, 
The two shoots allowed to remain on each stump have now developed 
into trees about 6 feet high, which promise to be in bearing next year, 


RENOVATING OLD COFFEE PLANTATION. 


Plat No. 13 was found to consist of a thin layer of soil on top of 
rock, for which reason it was found not possible to cultivate it, and 
accordingly it was abandoned. 

Plat No. 14 was planted with 164 coffee seedlings from nursery 
beds and 38 guaba seedlings for shade. All were cut on stump to 6 
inches above the root collar, and are now doing very well. 

Plat No. 15 was planted to alfalfa with the intention of using this 
48 green manure by plowing it under, and then to plant coffee, The 
alfalfa, however, looked so promising that it was decided to allow it 
to stand, to reseed where necessary, and to continue experimenting 
with it in the hope that it might prove 2 valuable acquisition to the 
agricultural resources of the island of Porto Rico. 

On plat No. 16; after the cowpeas planted last year were plowed 
under, plant holes were made and 190 coffee seedlings and 28 guaba 
seedlings for shade were planted in the same way as on plat No. 14. 
All are doing very well. 


EXPERIMENTS WITH NEW PLANTINGS. 


Fourteen acres of virgin forest land have now been cleared, laid 
out in fields, and partly planted. The clearing consisted of— 


Cost 
per gere. 
Cutting away the underbrush, followed by felling the PPerincs $5.50 
First burning (which destroyed all the smaller limbs and 
twigs), cutting and piling remaining timber, and final 
burning of piles -...-.----~.-~--~------. eee 5, 50. 


Total cost of clearing per acre_-._.-.-....---------- 1, 00 


The very heavy timber, too heavy to be eilea was allowed to re- 
main untouched, The soil thus prepared was lined and staked at 
distances of 7 by 7 feet, and according to these stakes a map showing 
the roads and different fields was made. Trails giving access to all 
fields have been made, and such small wooden bridges as were neces~ 
sary were constructed. All plants set are doing well, 
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Coffee and shade trees have been planted for experiments with 
plant distances, as follows: 


4 hy 4 feet, eastern exposure. 

4 by 4 feet, western exposure. 
6 by 6 feet, western exposure. 

6 by 6 feet, eastern exposure. 
8 by 8 feet, eastern exposure. 

8 by 8 feet, western exposure, 
10 by 10 feet, eastern exposure. 
1 by 10 feet, western exposure. 
12 by 12 feet, eastern exposure 
12 by 12 feet, western exposure. 
7 by 7 feet, exposed from all sides__. 
7 by 7 feet, eastern exposure. 


‘Total Porto Rican coffee trees planted__.-________.___ 1, 856. 


This close planting has been used in order to find out whether it 
would be profitable to harvest from double the quantity of trees 
while they were small and to remove one-half for transplantation 
to another site as soon as the trees have become so developed that their 
branches touch each other. 


For experiments with topping, crossbreeding, ete., land is in course 
of preparation and will soon be planted, for which 1,155 fine seedlings 
are ready in the nursery beds, 


PLANTING OF FOREIGN COFFEE. 


Owing to the difficulty of procuring foreign coffee and the loss of 
germinating power of coffee during long transportation, due in sev- 
eral cases to the poor preparation of the seed by shippers, it has not 
been possible to grow a representative collection of all coffees of dif- 
ferent countries of the world. I regard it as of the highest im- 
portance to secure with the least possible loss of time all these differ- 
ent coffee varieties, so as to be able to select ont of them the very best 
and most suitable to the American palate with which to improve our 
crop, either by direct planting or by crossbreeding. Thus far have 
been planted: 

In fields: 

70 Hawallan trees, recelred from W. W. Brunner, 

58 Ceylon hybrids, probably Maragogype and Ceylon seed, recelyed. from 
United States Department of Agriculture, Section of Seed and Plant Intro- 
duction, Washington, D, C., No, 8682, 

10 Philippine trees, recelyed from Mr, Bilfss, ex-private secretary of gov- 
ernor of Porto Rico. 

5 Haitian trees, received from officers of Duteh man-of-war De Ruyter. 
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In nursery beds: 

4 Nuevo Café Pleraldi, received from Mr, Felipe Plerald), Yauco. This Is 
probably a sport and similar to the imany-seeded coffee received In 1873 
by the botanical garden, Buitenzorg, Java, from Menado (Celebes). 

Tn seed beds: 

Si4 Alta Verapaz, Guatemala, received from Mr. José M. Valdés. 

461 Maragogype, from Guatemala. 

80 Caracolilla (?), from Guatemala, 

30 Maragogype, from trees grown In Porto Rico. 

180 Liberian, from Trinidad. 

228 Abeokuta, from St. Lucia. 

206 Manriting, 

221 Preanger, from Java. 

192 Menado, from Java. 

2 Padang, from Java. 

Besides making experiments with coffee, which necessarily takes 
a long time before results are obtained, experiments with other plants 
have been undertaken which may give immediate results in improy- 
ing the condition of the people living in the coffee regions and yield 
the planter profits between the coffee seasons. Also, experiments 
have been begun with such crops as may prove valuable additions 
to agriculture in the coffee regions in soils not occupied by coffee. 
For these objects the following have becn planted: Bananas from 
the station at Mayaguez and other sources, 132 plants of 28 varieties; 


yautias, 177 plants of 12 varieties; tea, 19 plants of 3 varieties. 
There have also been planted besides trees suitable for shading coffee 
certain. economic fruits, as oranges, lemons, and figs, and other trees, 
such as rubber, eucalyptus, etc. A number of varieties of yams and 
sweet potatoes are planted, and experiments are underway in cotton 
growing for the interior high lands of the island. 


REPORT OF J. VAN LEENHOFF, TOBACCO EXPERT. 


The information embodied in the first part of the following article 
was gathered during a trip of two months and a half through the 
island of Porto Rico from planters and manufacturers in the tobaceo- 
growing districts of Aibonito, Cayey, Cidra, Caguas, Aguas Buenas, 
Comerio, Arecibo, Utuado, Yauco, and Jayuga, several days being 
spent in each district. Not only were investigations made into the 
local methods of growing tobacco, but typical tobacco sumples were 
secured from each of the above districts for further study in the 
laboratory, Samples of typical soils and subsoils were obtained for 
chemical and physical examination. 

In Porto Rico the seed bed is usually made on high inclined land 
and sometimes on level lands called “ vegas.” The high lands are, 
however, preferred, because they are more exempt from the depreda- 
tions of insects. The preparation of the bed usually consists in 
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burning the ground and digging it up with a hoe, the time of prepara- 
tion ranging from August 1 in some districts to September 1 in others. 
As a rule the seed bed is sown about the close of August. In order 
to have the plants ready for later setting out the bed is sown a second 
time from eight to fifteen days afterwards, In sowing, the seed is 
simply scattered over the bed, the quantity used being always exceed- 
ingly large in all districts. The seed is from plants of the second, 
or sucker, crop, and no seed selection whatever is done. In general, 
only a small percentage of seed reaches germination, which takes 
place from eight to twelve days after sowing. It requires from 
forty-five to sixty days for the plants to reach a size suitable for 
transplanting, at which time they have about eight leaves. The 
plants are usually left too long in the seed bed, so that they are too 
large for transplanting, due to the increased evaporation on the 
enlarged surface of the leaves. i 
The land is plowed in July and August and the native wooden 
plow is generally used, as only a very few planters have modern 
American steel plows. In fact, the agricultural tools and implements 
of all kinds are of the most primitive nature. The field is again 
plowed in October and gone over with a hoe, some planters using a 
harrow. Planting is usually begun in November. The distance 
between the plants in the row varies from 12 to 18 inches and the 
rows are from 20 to 36 inches apart, Not a single instance is known 
where tobacco is planted with the special object of raising wrapper 
or filler. The natives are very careless in getting the roots of the 
plants straight in the earth, and the writer has often seen seed plants 
set out with the tap roots doubled upon themselves. ‘The young 
plants are pulled out of the seed bed by hand, often without any’ 


rootlets and frequently with the tap roots broken off, In setting * 


out the seed plant the usual method is to take the plant in the left 
hand and to place it in a horizontal position in the hole prepared by 
one stroke of a hoe. A piece of hard earth is then pressed on the 
roots. The land is generally cultivated and hoed too deeply, the 
natives seeming not to have any fear of injuring the roots. 

Topping generally takes place from forty to sixty days after 
transplanting, and consists in pinching off the terminal bud and 
leaving the required number of leaves on the stalk. Porto Rican 
tobacco is in most cases topped too low. The object of low and 
early topping is to obtain larger and heavier leaves. This practice 
of low topping and late harvesting is attributable to the fact that 
during the Spanish régime, prior to 1898, the market demanded a 
dark, heavy leaf, containing a large amount of nicotine. The Amer- 
ican market, on the contrary, which now uses the greater part of the 
Porto Rican tobacco, calls for a light, thin, mild leaf. Accordingly 
the system of harvesting should be changed in order to meet the 
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new demands. After topping, many planters weed and cultivate 
again. 

The leayes begin to ripen from thirty to forty days after topping, 
which may be noticed by their turning somewhat yellow. In this 
condition it is eut close to the ground. The plants are usually over- 
ripe when cut. After cutting they are laid on the ground until 
slightly wilted before being taken to the curing shed, the usual prac- 
tice being to take a bundle of five plants or more in each hand or to 
bind a larger number on a pole which is then carried on the shoulder. 
Naturally a number of plants are permanently injured by this care- 
less manner of carrying the tobacco. { 

The plants are hung together the first day and then separated. 
Very few Porto Rican planters follow the Cuban system of harvest- 
ing, which consists in cutting the leaves from the top down in pairs 
and hanging them across the arm, When ten or more pairs have 
been hung in this manner they are slipped off on a pole of about 4 
yards in length and taken to the curing shed. After the tobacco 
has been cut earth is thrown over the stubble, in preparation for 
the second crop. Sometimes this process is repeated for the third 
erop. Very little care is taken with the second or third crops, which 
are, in fact, of rather inferior quality, 

No attention is paid to the question of protecting the young plants 
from insects and diseases peculiar to them, which are much the same as 
those attacking tobacco plants in the United States. To guard the 
young plants against the ravages of the changa or mole cricket, it 
is a common practice to wrap a leaf of the mamey or mango sround 
the stem when the plant is first set in the field, allowing the upper 
edge of the leaf to project above the ground, The use of Paris 
green, Bordeaux mixture, or other poisonous remedies is unknown. 

The tobacco shed is a very primitive affair in most sections, con- 
sisting of a wooden frame thatched with straw and the sides covered 
with the same material or palm leaf to shelter the tobacco from the 
elements. The shed varies in size from 36 to 120 fect in length, No 
attention is paid to ventilation or to the situation of the curing 
shed with reference to sun, wind, or rain. No openings are pro- 
vided to admit moist or dry air. Tobacco is very often seen hang- 
ing in stables and rooms of houses. Sheds with sides completely 
open are frequently used. It is the usual custom to leave the tobacco 
hanging in the shed twenty-one days. The plants are then placed 
between green plantain leaves in piles without removing the leaves 
from the stalks, and they are allowed to remain from one to seven 
days in this position, according to the locality and circumstances, 
with the object of producing the first fermentation and making the 
tobacco moist enough to strip. After stripping or removing the 
leaves from the stalks they are separated into different classes called 
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“ capas,” “ tripas y capas,” “ tripas,” and “ boliches "—i. e., wrappers, 
fillers and wrappers, fillers, and bottom or sand leaves. They are 
then tied into bundles. 

Fermenting is done in wooden boxes and occupies a period of about 
three months, after which a further classification is made, the leaves 
being then tied into hands and baled. Porto Rican tobacco is not, as 
a rule, sweated enough, and, as a consequence, many of the cigars 
made from it have a green and acrid taste, Some planters hang 
the tobacco plants 45 inches apart, leaving them from twenty-two to 
forty days. The leaves are then stripped from the stalks and some- 
times separated into top, middle, and bottom leaves. Hands are_ 
made of from 80 to 100 leaves and these placed in round piles from 
one-half yard to 2 yards in height and 2 yards in diameter. Green 
plantain leaves are placed under each pile and the whole covered with 
them. The temperature is ascertained by merely inserting the hand 
into the pile, which remains in this condition from ten to twelve days, 
after which the tobacco is kept in wooden boxes for about fifteen days. 
When taken from these boxes it is classified into wrapper, filler, and 
wrappers und fillers. After classification it is wrapped in green 
plantain leaves and again placed in boxes. In from thirty to sixty 
days the tobacco is ready for use. Still other methods are in use, 
one of the most common being to make piles from 2,000 to 5,000 
pounds in weight. After standing from six to eight days these piles 
are torn down and rebuilt. After another period of eight days they 
are again rebuilt in somewhat larger piles and are allowed to stand 
one or two months, after which they are ready for baling. Many 
merchants sweat them over again for about one month, after which 
the leaves are classified into— 


Wrappers—tirst, second, and third sizes—light and dark, 
Fillers—first, second, and third sizes—light and dark. 


Some planters endeavor to secure light colors by making their fer- 
menting piles long and very narrow, being only two hands wide, 
thus preventing as much as possible a rising temperature, This 
method retains the light colors, but results in little or no fermenta- 
tion, thus rendering the tobacco unsuited for the market on account 
of its green and bitter taste. In this condition the tobacco can not be 
safely placed in the warehouse. 

Porto Rican tobacco seed is always grown from the second or 
what is commonly called the “sucker” crop. No special care is 
taken with the seed-produeing plants, all the plants in the field being 
allowed to produce seed, The seed, good and bad, after ripening, is 
harvested together. A large part of this seed does not germinate, 
and that capable of germination is in great measure from degenerated 
plants and produces seed plants having many undesirable qualities. 
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‘This practice explains the large amount of seed needed for a small 
area of seed bed. Such plants, furthermore, produce plants lacking 
in vigor, and this explains the fact that planters repeatedly have to 
reset plants in the field. As a result of this method, many tobacco 
fields produce a large number of leaves of all kinds, sizes, and shapes, 
which are wholly unfit for any practical purpose, Irrigation is 
extremely rare in Porto Rico, though droughts frequently occur and 
depreciate or destroy the tobaceo crop. It is believed that where 
conditions are favorable money expended in irrigation would prove 
a profitable investment. | Drainage is employed in a few localities 
only, the usual practice in the hilly lands being to dig ditches above 
the tobacco, and thus divert the water and prevent the overflow of 
the fields. In the level lands the drainage methods, as now prac- 
ticed, could be very much improved. In many parts of the island 
severe losses were sustained during 1903-4 from the presence of 
standing water in the fields. Two seasons before the weather was 
quite dry, and the tobacco crop suilered from drought. This shows- 
beyond a doubt the necessity for providing both drainage and irri- 
gation in order to guard against unfavorable climatic conditions, 

Inspection of samples of tobacco soils at the time they were taken 
showed that, as a rule, their texture was too heavy, as compared with 
similar samples of typical tobacco soils in the United States, for the 
production of a high-grade cigar tobacco, a fact brought out by the 
inspection of the following table, furnished by the Bureau of Soils: 
of the Department of Agriculture: 
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Tt will be seen that with but two exceptions the percentages of 
clay and silt are too high. Under the old régime of tobacco pro- 
duction in Porto Rico the fact that the tobaccos produced have, as 
a rule, been rather coarse, dark in color, and too heavy to meet, the 
demands of the United States markets is attributable to the heavy 
texture of the soil. By improved methods of topping, harvesting, 
euring, and fermenting it has been observed that in this tropical 
climate a higher grade of cigar tobacco is produced. Experiments 
by the American Tobacco Company at Aibonito with soils that con- 
tained 31.98 per cent and 33.70 per cent of clay have shown that 
it is possible, through the shading of the tobacco with cloth, the ap- 
plication of fertilizers, and the use of improved methods of har- 
vesting, curing, and fermenting, to produce tobacco yielding a high 
percentage of excellent wrapper leaves possessing good qualities 
as to elasticity, lighter colors, fine texture, and fair combustibility. 
In general, the Porto Rico tobacco leaves have too heavy veins and 
too thin body when grown under shade, and experiments in breeding 
and selection are greatly needed to secure a type of tobacco better 
adapted to use as wrappers. In this connection it may be said that 
the climatic conditions in the Tropics seem to be more favorable to 
the production of high-grade tobacco than in any of the more 
northern. latitudes. 


=| 
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Asa result of the above preliminary investigation i ne 
that Porto Rico presents very favorable conditions for the 
of high-grade tobacco if localities are chosen with suitable soil atéas 
and fayorable climatic environments. Investigation also shows that 
for the most part the methods employed by the planters are primitive 
and that there is great need of their adopting more up-to-date) 
methods. It was decided, therefore, to undertake experiments: 
growing, curing, and fermenting tobacco, but veuaee the li 
funds available for the work it 
tion with an interested tobacco. grower. ge 
made with a planter near Aguas Buenas, eyes which he fu 
the land, labor, buildings, and material, in so far as this 
interfere with his regular business. The facilities offered, howev 
by the equipment of the ordinary planters are at the eat aes) 
tory in many ways for experimental purposes, and because the funds 
available would not permit the necessary modifications of these eondi~ 
tions some of the experiments undertaken failed. 


RESULTS OF EXPERIMENTS. 
EFFECT OF SITADE IN THE SERD BED, 


Several seed beds were constructed for experimental purposes, the 
sides being supported by old boards or poles. (PI. XX.) Half of 
each shed was shaded by a movable straw shade, the other half 
remaining without shade, The shade was-supported in an inclined 
position about 4 feet above the beds, The advantage of the shade lies 
in reducing the evaporation, and thus enabling the seed to germinate 
quicker and more perfectly; it furthermore protects the beds from 
washing by heavy rains. It often happens, as it did in 1903, that 

many seed beds are destroyed by heavy rains either by carrying 
away the seeds before they germinate or by washing ont the plants 
when quite small. Records showed that the seed in the shaded por- 
tion of the beds came up several days earlier than in the unshaded 
portion. After the plants were all well grown the straw shade was 
removed for a short time each day carly in the morning and late in 
the afternoon. The time of exposure was gradually increased. 
eventually the plants were shaded only from 10 a. m, to 3 p, ta. A 
few days before transplanting in the fields the shade was removed 
and the plants exposed throughout the day. One portion of the shade 
was allowed to remain, and it was observed that while the plants in 
the shaded portion of the beds came up earlier and looked healthier 
during the first weeks, after that time those without shade appeare(! 
better, grew faster, and were finer, more vigorous, and Iarger. The 
plants under permanent shade did not thrive so well, owing to the lack 
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of sunlight. The conclusion drawn from the above experiments is that 
shade in the first stages of growth is beneficial, but that day by day, 
as the plants grow, the time of exposure to the sun should be longer, 
until when they have reached the size for setting out the shade shall 
have been entirely removed. This process toughens the plants and 
enables them to stand the sun better when they are finally trans- 
planted. 

Cloth shade was also tried, and seemed to serve equally as well 
as the straw, the first being less dense than the latter. While it 
allowed most of the rain to pass through, it served as a regulator by 
breaking the fall of the rain, thus preventing washing away. It is 
believed that straw shade offers sufficient protection against the 
washing of the seed beds to alone justify its adoption, and that in 
practice it would be well to dispense with it as soon as the plants are 
well established and all danger from washing away «is passed_ 
Another seed bed was divided into five plats, each covered with & 
different colored cloth, the colors being white, blue, green, yellow, 
ahd red, This was to test the effect of the color of shade on the 
tobacco plant, These experiments might have given some data of 
yalue in the growing of tobacco seed under cloth, but, unfortunately, 
the seed used on these plats was imported Habana, and only a few 
plants were seeured. 

Tt is deemed very advisable to place the seed bed in Porto Rico, 
as is done in other countries, on low lands in preference to high, 
inclined lands, and in such proximity to the house of the planter as 
to make it convenient for him to give it all the attention possible, 
as, for example, to see that the seed bed is always kept moist. 


EFFECT OF SHADE IN TRANSPLANTING. 


Leaves of mamey and mango, common in Porto Rico, were used as 
a shade for the young transplanted plants by inserting the petiole 
in the ground and inclining the top of the leaf toward the plant. 
This shielded it from the direct rays of the sun during the hottest 
part of the day and has proved in general very satisfactory. The 
same method is followed in Sumatra—small, thin, petal-shaped 
boards being used instead of leaves. A trial was also made to ascer- 
tain the effect of mamey leaves as a protection against cutworms 
and mole crickets. The leaves were fashioned into cylinders, with 
the edges slightly overlapping, and placed in the ground with the 
roots and stems of the plants inside. Care should be taken to place 
the leaf no deeper in the soil than is necessary to prevent the crickets 
from boring beneath. While the mamey leaves make adequate bar- 
riers against the crickets, they are probably somewhat detrimental 


H. Doe, 421, 58-3—27 
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to the early growth of the ‘plants, because they confine the upper 
roots, and also beeause water from rain collected within the leaves 
oseapes very slowly, sometimes injuring the plants. Experience has 
shown, however, that wrapping with this leaf is advisable. It has 
been found that by carefully placing the roots in the soil and water- 
ing when dry it is possible to improve very much upon the native 
methods of planting tobacco. 


EXPERIMENTS WITH HALF AN ACRE OF TOBACCO GROWN UNDER SHADR. 


It was planned to make a careful comparison of the cost of pro- 
duction of shade tobacco with that. grown outside under otherwise 
the same conditions. Four-elevenths of an acre were planted under 
shade, and about the same date 2 acres outside. Very heavy rains 
occurred just after planting the outside tobacco, and a large part 
of the first planting was washed out. The delay in replanting and 
other uncontrollable factors interfered to such an extent with the 
outside crop that it was not worth while to carry out the compari- 
son. The shade-grown tobacco was carefully cultivated, however, 
and an accurate record kept of it, Owing to the delay in getting 
the curing shed ready for this tobacco it was harvested in an over- 
ripe condition, and for this reason many of the bottom leaves were 
lost. A short time before the leaves began to ripen a disease ap- 
peared which gave rise to numerous whitish and brown spots. It 
spread very rapidly, and at the time of harvesting nearly all the 
leaves were affected, and many of them were so badly damaged as 
to make them useless for wrapper purposes. Some of the diseased 
leaves were sent to the U. S. Department of Agriculture for exami- 
nation, and the Pathologist reported as follows: 

The leaves appear badly affected with the fungus Ascochyla nicotiane, To 
the best of my opinion this fungus has not as yet been found within the limits 
of the Cuited Stutes proper, and we nerer heard of Its previous occurrence iit 
Porto Rico. In past years several reports of its ovcurrence have been made 
from varlous points in Italy. These reports, however, Lave heen very meuger, 
and we know very little concerning its destructive nature and practically neth- 
Ing concerning methods of control, Judging from the specimens of eaves sub- 
initted It would appear to be a rather serlous disease, and great care should be 
taken to prevent its spreading Into other places. 

Tt is quite possible that judicious fertilizing would increase the 
vigor of the plants and render them Iess suseeptible to the disease. 
The use of a fertilizer containing a rather large percentage of potash 
is strongly recommended. If the soil be soggy, careful attention 
should be given to drainage. Diseased leaves and all leaves from a 
diseased crop should be burned, ‘The approximate cost of the pro- 
duction of four-clevenths of an acre of shade tobacco was $250. Tn 
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spite of the unfavorable conditions there were 182 pounds of wrapper 
and 105 pounds of filler and binder raised—287 pounds, which makes 
789 pounds to the acre. The value was $296, which gives a profit of 
$46 for four-elevenths of an acre, or $126.50 per acre, notwithstanding 
the unfavorable conditions, In the previous season almost the same 
kind of an experiment was made by the writer in the vicinity of Jayuya 
on two-thirteenths of an acre. There were 171 pounds of wrappers, 
86 pounds of binders, and 21 pounds of filler raised, making 228 
pounds in all. This gives a yield per acre of 1482 pounds, Samples 
of the light.and medium wrappers were valued by the cigar factories 
at San Juan at $2.50 and $2, respectively, and one large factory 
offered $1.50 per pound on the average. 

As a result of these experiments and observations in regard to 
larger areas that have been grown under shade in Porto Rico it may 
be safely said that shading increases the yield, quality, and percentage 
of wrappers sufficiently to make it profitable, provided it is practiced 
only on soils suitable for growing wrappers and the crop is given the 
best of care throughout the growth and the same good treatment in 
the curing shed. 

EXPERIMENTS WITH FERTILIZERS. 


An experiment in fertilizing was carried on as an example of what 
any planter may easily try for himself. Sulphate of potash, acid 
phosphate, nitrate of soda, and lime were used for this purpose on a 
farm between Aibonito and Cayey. So far as the experiment was 
earried it indicates that the proper fertilizer for tobacco on this field 
is one containing a large amount of acid phosphate and a small 
amount of nitrogen and potash. 

According to analyses reported by R. J. Davidson, of the Virginia 
Agricultural Experiment Station, the entire plants of a tobacco crap 
yielding 1,000 pounds of leaves per acre contain 66.85 pounds of 
nitrogen, 8.68 pounds of phosphoric acid, and 85.41 pounds of potash. 
The leaves of such a crop contain 44 pounds of nitrogen, 5.89 pounds 
of phosphoric acid, and 58.19 pounds of potash. The parts usually 
removed from the soil—the leaves and stalks—contain 58.9 pounds of 
nitrogen, 7.72 pounds of phosphoric acid, and 77.86 pounds of potash” 

This shows that the larger part of the fertilizing constituents 
found in the leaves and stalks, and emphasizes the exacting character 
of the demands of the tobacco plant on the soil and the importance of 
returning to the soil all of the stalks and roots. This is a very im- 
portant point for the Porto Rican planter, as in several places it was 
noticed that planters in preparing ground for future crops had 
thrown out of the field all the roots and stalks of the tobacco, a prac- 


* Virginia Sta. Bols. 14 and 50. 
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tice that would not have been permitted had they appreciated their 
value. It was also noticed that beans were harvested by cutting and 
removing the whole plant from the field. As this crop belongs to the 
leguminous family and through the ageney of the tubercles on its 
roots has the power of taking free nitrogen from the air, becoming 
itself richer in this element, the vines and all unused parts of the 
plant should be returned to the soil. This will also increase the 
thinness and elasticity of the tobacco leaf ds well as improve the 
combustibility, 
CURING EXPERIMENT, 


A curing experiment carried on on a small scale seemed to indi- 
cate that a slightly lower temperature and higher relative humidity 
would give the best results. It was found that tobacco cured with 
an average temperature of 77.67° F. and with a relative humidity 
of 73.57 per cent was more desirable than that cured with an average 
temperature of 80.21° and a relative humidity of 68.30 per cent, 
These experiments showed the impossibility of fermenting large 
quantities of tobacco properly without a fermenting house so con- 
structed that it could be hermetically closed in case of necessity, 
and in which the temperature and air moisture can be regulated. 


SEED-SELECTION EXPERIMENT. 


An examination of the tobacco fields of Porto. Rico shows that 
there are practically no two plants alike, so that there can not be any 
distinctive Porto Rican type. ‘This, it is believed, is the result of 
the ignorance of the value of seed selection, In the course of these 
experiments cooperation was entered into with the Plant Breeding 
Laboratory, U. $. Department of Agriculture, and eighteen selec- 
tions and crosses were secured for planting in 1903 and 1904. One 
set was planted at Aguas Buenas and the other at Aibonito, but the 
last named was destroyed by the leaf miner or splitworm. At 
Aguas Buenas the selections throve very well, and from them the 
best and most uniform plants were selected, only thirty or forty cap- 
sules being left on the main flower stalks. These were covered with 
manila-paper bags to prevent cross fertilization. Seeds of the selec- 
tions have been saved for further work along this line. This will 
undoubtedly be the beginning of a great improvement in the uni- 
formity of Porto Rican tobacco planting, and it is believed that by 
this process strains can be bred for special qualities—as, for example, 
increased yield, more desirable shape, finer texture, etc. 

The texture and structure of the soil, as has already been pointed 
out, have a great influence on the character of the tobacco produced. 
Soils light in texture—that is, having a relatively large amount of 
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sand and a small amount of clay—are best suited to the production 
of wrapper tobacco, and give leaves of medium size, fine texture, and 
good color. Filler crops may be grown to better advantage on a 
heavier soil. The character of subsoils is also important. A sandy 
soil and a low rainfall without irrigation should be underlaid at a 
depth of 14 to 2 feet by a somewhat stiff subsoil, otherwise the plants 
will suffer from rot. On the contrary, if the rainfall be abundant 
a very porous subsoil will give the best results, because of the drain- 
age which it affords, 


TIME OF TRANSPLANTING FOR WRAPPER AND FILLER. 


In Porto Rico the best season for planting tobacco seems to be in 
the winter, which is also true of Cuba. The rainfall at that season 
is less and the temperature several degrees cooler than in summer. 
Under the influence of the greater warmth and moisture of the sum- 
mer the plants grow more rapidly, but the leaves do not acquire the 
desirable aroma they have when grown during the period in which 
less humidity and plenty of sunshine prevail. When grown in the 
summer, there is also danger from loss by standing water in the 
fields. Diseases are more prevalent at that time and leayes contain 
more nicotine. It is very important to gauge the time of planting 
so as to avoid excessive rainfall and extreme drought during the 
growing season, and also to have the harvesting and curing period 
occur in comparatively dry weather. Generally the best time for 
transplanting the wrapper tobacco seems to be about the end of 
October or the beginning of November. This brings harvest time 
about February 1, and gives that month and March, which are on 
the average the driest of the year, for curing. This also avoids 
serious damage by the flea-beetle, which is most prevalent during the 
dry season, Study of the Weather Bureau tables for Porto Rico 
shows that on the average November is a month of high rainfall, but 
that during the months of December, January, and February it rap- 
idly decreases. If, therefore, a level, poorly drained land is to be used 
for the wrapper crop there is danger of its being damaged and some- 
limes destroyed by wet weather. In such eases it is advisable to 
defer planting until December. 

For the filler crop it is advisable to plant about the middle or close 
of December, so that the principal growth will be made during the 
drier weather of February and March and the resulting slower 
growth develop a finer aroma. Care and thorough cultivation should 
be given the tobacco fields during the early growth of the plants. 
During dry weather the surface of the soil should be frequently 
stirred in order to destroy capillarity, thereby reducing evaporation 
directly from the soil and conserving the soil moisture for the use of 
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the plants. Any dry blanket that can be placed between the atmos- 
phere and the damp soil will check this evaporation. The most prae- 
tical protection is a covering of finely pulverized dry soil 2 or 8 inches 
deep. Surface cultivation not only reduces the loss of water from the 
soil, but also prevents the accumulation of the soluble plant food 
immediately at the surface, where it is out of reach of the plant roots. 
Cultivation should not be too deep, especially near the plants, as it 
destroys many of the small roots, thus lessening the feeding power of 
the plants. Tt also facilitates the formation of nitrates. Cultivation 
should not be undertaken when the soil is too wet. Stirring the soil 
in such a condition gives it a bad physical condition. , If bad weather 
be continuous, all weeds should be removed with as little cultivation 
as possible, During the process of cultivation the soil should grad- 
vally be worked toward the plants, thus hilling them up and prevent- 
ing them being blown down by wind. 

For wrapper purposes topping should be done as high as possible 
when abundant sunshine and favorable conditions prevail during the 
growing season. When the weather is cloudy and rainy, topping 
should be done somewhat lower and a smaller number of leaves left 
on the plant. This is especially true of shade-grown tobacco, as the 
shade has a tendency to still further increase the humidity to which 
the fields are subjected, Experience has shown that instead of break- 
ing off the suckers in the axil it is better to leave a small part of the 
stem of the’sucker about 1 inch in length. In this way fewer suckers 
will appear. ‘The removal of the suckers throws the strength of the 
plant into the leaves, but if there is a tendency, through having topped 
the plants’ too low or through changed weather conditions, for the 
leaves of the plant to become too thick this may be counteracted by 
Jeaving one or two suckers on the plant. In harvesting it should be 
noticed that overripe leaves become less combustible, are less elastic, 
have darker colors, and contain more nicotine, all of which is unde- 
sirable. In unripe leaves the colors are difficult to change in the 
curing process, and often turn from green to black in the fermenting 
pile. After priming the leaves should be transported to the curing 
shed, provided with burlap for covering the top and sides, so as to 
protect the leaves from dust and the direct rays of the sun. 

With the cut system of harvesting it is advisable to ent the plants 
when the middle leaves show maturity; for wrapper purposes early 
in this stage, for filler a little later, 


CURING SITED, 


There are five things to be considered in connection with the con- 
struction of the best sort of curing shed: Direction, situation, dimen- 
sion, construction, and ventilation. The direction of the shed should 
be NNE. by SW., becauso in Porto Rico the prevailing wind is from 
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the east. Where the direction of the prevailing wind is different the 
direction of the shed should conform to it. The shed should be so 
built that when the ventilators are open the wind will not blow 
directly in at the openings. When the wind blows directly in at the 
ventilators the tobacco near by dries too rapidly and the leaves remain 
green instead of changing to desirable colors. The situation of the 
curing shed depends upon the requirements of the farm, but, other 
things being equal, it should be convenient to the tobacco field, and 
should be as much as possible sheltered by other buildings or trees on 
the side from which the wind comes. Close proximity to marshes, 
streams, or wet land should be avoitled because the dampness from 
such sourees is conducive to molds and pole sweat. The dimen- 
sions of the curing shed will depend upon the size of the crop, but 
the width should never be too great for good ventilation in all parts 
of the interior when it is filled with tobacco. The width should not 
exceed 30 feet. and the height should be nearly equal to the width; no 
definite measurement can be' given for the length, 

The construction of the curing shed will depend to a certain extent 
upon the available and most economical material for the structure, 
In Porto Rico, as a rule, the framework may be of poles cut from 
native trees. Inch boards of either native or imported lumber will 
probably be most desirable and cheaper for the sides, while for the 
roofs either palm leaves or grass is suitable. Thatched roofs favor 
® more equable temperature than boards. The metals, being good 
conductors of heat, should not be used for roofing purposes. It is 
most important that the shed be so constructed that the temperature 
und humidity can be controlled, In order to accomplish this it 
should be sufficiently tight to prevent air currents when closed. The 
ventilators should be at frequent intervals and sufficiently large to 
secure any desired amount of ventilation. They should be so con- 
structed that they open against the wind and can be readily adjusted 
to any sized opening quickly or can be tightly closed. 

During the carly period curing should be effected by slow and con- 
tinuous ventilation. After the colors are obtained ventilation may 
become repid and periodic. The first is had by opening the small 
ventilators at the bottom and top or side walls or by opening the 
large ventilators only slightly. The rapid ventilation is effected by 
opening the large ventilators as wide as possible, always guarding 
against the direct entrance of wind or sunshine. 

The nature of the process which takes place in the curing of 
tobacco has not yet been thoroughly worked out, but there is a loss of 
water equal to about 80 per cent of the green weight of the leaves, 
and a modification of the chlorophyl and other contents of the leaf 
and the resulting change in color from green to yellow, red to brown. 
Tf the leaf cure in a current of hot air, the water is quickly lost and 
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the color remains green, because sufficient time has not been allowed. 
for the biological process which causes the color changes to take 
place. If the leaves remain longer in the hot air current, they may 
also lose their fermenting power. In order to facilitate the transfor- 
mation of the matter of the leaves a slow curing is necessary. If, 
however, the circulation of air is too limited, reduction takes place 
and the leaves turn black, losing their resistance and elasticity. In a 
general way ventilation should be slow, with a constant circulation 
of air around all of the leaves, until the parenchyma changes color. 
Rapid ventilation should be avoided during the early stages of cur- 
ing, except for short periods after very damp spells, when it may be 
resorted to in order to drive out the excess of moisture. High tem- 
perature and excessive humidity must be avoided. 


REPORT OF IRRIGATION AND DRAINAGE INVESTIGATIONS, 
1904. 


By Ex.woon Mean, Chief of Irrigation and Drainage Tnveatigations. 


IRRIGATION. 
IMPROVEMENTS IN METHODS OF IRRIGATION. 


Measurements of the water used in irrigation have now been carried 
on for seven years. They show the great difference which exists be- 
tween good and bad practice, and the benefits which improved meth- 
ods of applying water will bring. Enormous quantities of water are 
used under some canals, while equally good results under others 
having the same conditions are secured with very much less water. 
The canal of the Turlock irrigation district of California diverted 
enough water in 1904 to cover the 19,000 acres irrigated to a depth of 
8.54 feet, and enough of this water was actually delivered to the land 
to cover it to a depth of 6,84 feet. The Modesto Canal diverted water 
enough to cover the land irrigated to a depth of 13.18 feet, and of this 
enough reached the land to cover it to a depth of 11.13 feet, In the 
same State and in a section having a longer season and greater evapo- 
ration, the water diverted by the Gage Canal for a number of years 
would cover the land irrigated each year to a depth of 2 feet, or less 
than one-third the water used under the Turlock Canal and less than 
one-fifth that used under the Modesto Canal. 

Measurements of the water used in irrigation along the Raft River 
in southern Idaho show that enough was used in 1904 to cover the 
Jand to a depth of 6 feet. There is great room here for extension of 
the area by economical use. 

Measurements of the quantity of water used under the Sunnyside 
Canal in Yakima Valley, Washington, carried on for several years, 
show that the land under that canal received water to an average 
depth of more than 10 feet. Improvements in practice, suggested by 
reports from this Office and put into effect by the management of the 
canal, reduced the amount used in 1904 to a depth of 6 feet, a saving 
of about 44 per cent in the consumption of water, meking possible a 
like increase in the acreage irrigated. That there is room for further 
improvement in this section is shown by the fact that there are every- 
where evidences of oyerirrigution, in many places the lands being 


already swamped and in need of drainage, 
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to bake. It requires considerable disturbance of the soil in forming 
the basins and is likely to keep the roots near the surface, since the 
water is applied there. 


METHODS OF PREPARING LAND FOR IRRIGATION. 


During the past year a bulletin (No. 145) has been published 
describing methods of preparing land for irrigation. The demand 
for this bulletin shows the need for information of this practical 
character. In sections of the arid region where sagebrush grows its 
removal is the first step in reclamation. The cost of this, as deter- 
mined by a large number of irrigators, has varied in different parts 
of the country from $1.50 to $5 per acre. The different methods 
of remoying brush are described in this bulletin, as are the different 
tools and methods employed in leveling and grading the land. The 
cost of leveling land, after brush has been removed, varies, of course, 
with the original roughness of the surface and with the plan of apply- 
ing water adopted, the reports from various sections giving it as 
from $1 to $15 per acre. The cost of laterals and division boxes also 
varies with the contour of the country and with the method of ap- 
plying water. The total for the three items—removing brush, grad- 
ing, construction of lateral ditches or checks—varied in the cases 
examined from $3.50 to $35 an acre. Add to this the price of a 


water right, from $10 to $20 an acre, and it is easily seen that the 
farmer under irrigation must have considerable capital to establish 
himself, It is also manifest that with an outlay so large the farmer 
can not afford to make many mistakes, either as to the tools or 
methods adopted, and no work that this Office has undertaken has 
proven more useful than the collection of information which will 
enable new settlers to do this work cheaply and well. 


PUMPING WATER FOR IRRIGATION. 


During the last two or three years the limits of settlement in the 
semiarid region have pushed farther and farther westward, so that in 
‘Texas, Kansas, Nebraska, and the Dakotas there are now great 
stretches of what was formerly grazing land dotted over with homes. 
Important towns are springing up, and a comprehensive test of the 
possibilities of agriculture in this region is being made. The per- 
manency of this settlement is not vet assured. It will be a failure if 
farmers attempt to grow the same crops in the same way as is done in 
regions of ample rainfall, It is believed that farming can be made a 
success by conserving moisture by special methods of tillage, growing 
crops suited to limited rainfall, and combining with this wherever pos- 
sible the irrigation of small areas from wells or reservoirs. Tn its best 


form the farm of the semiarid region will combine a comparatively 





IRRIGATION AND DRAINAGE INVESTIGATIONS, 429 


large area of land, varying from a quarter section to a section, which 
will be grazed or cultivated by rainfall, with 5 to 20 acres of irrigated 
land. Pe : 

Hundreds of the farmers who are settling in the semiarid region 
wish to practice this special kind of agriculture, but they know 
nothing about irrigation methods, They do not know how to build 
reservoirs, and they are totally at sea regarding methods of putting 
down wells and installing pumps, In order to aid these farmers,’ 
we have combined the collection of information regarding conditions 
for the purpose of publishing bulletins of direction for this work, 
with the giving of personal advice to the people on the ground. The 
manner in which this is being done can be illustrated by our work in’ 
Texas in 1904. The State was divided into three districts and an’ 
irrigation engineer placed in each, One of these had for several 
years acted as an instructor for beginners in irrigation, and all were 
familiar with the operation of pumping plants for irrigation. Their 
duties were twofold—first to give personal advice to beginners as 
to how to irrigate crops and how to operate pumping machinery; 
hext, to determine the possibilities, ascertain the cost of irrigation 
from the wells already in use, and the value of the crops produced. 
In the study of the resources of the country was included the possi- 
bility of constructing small individual reservoirs for storing storm 
water. In some instances the giving of personal advice to beginners 
in irrigation was systematized by the calling of meetings in towns 
where the farmers gathered together and were shown by means of 
illustrations, diagrams, and models how to prepare their land, how 
to install pumps, and some of the things to be looked after in their 
care. We have had numerous letters from these farmers telling of 
the benefit of this service and stating that it had saved them large 
sums of money by correcting mistakes in their original plans. 

The managers of the railways traversing this territory have also 
shown an appreciation of the practical value of this sort of instrue- 
tion and of the necessity of demonstrating how the resources of this 
region can be best utilized. They know that the prosperity of the 
farmers along their roads means the prosperity of their properties, 
while the failure of these farmers is certain to reflect on receipts. 
As a means of extending this work in 1905, the Union Pacific, Burl- 
ington, Colorado Southern, and Northern Pacific railways have each 
volunteered to aid in testing what can be done with irrigation from 
wells and small reservoirs when combined with dry farming by meet- 
ing a part of the expenses of the farmers with whom this Office will 
cooperate. 

The possibilities of this kind of irrigation ought to be determined 
and the facts given wide publicity at the earliest possible moment, 
because the working out of successful methods of irrigation and till- 
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age along these lines may be the salvation of many individual homes 
and affect the agricultural development of large areas of country for 
many years. 

The usual estimate places the land of the arid region which can be 
reclaimed by irrigation from the water supplied by streams at not to 
exceed 10 per cent of the total area. The profitable use of the remain- 
ing 90 per cent depends very largely upon obtaining a water supply 
for at least a part of it from some other source. The two principal 
sources of added supply are underground waters and storm waters, 

During 1904 investigations have been conducted to determine the 
best methods of utilizing water supplies from these two sources. The 
collection of storm waters requires the construction of reservoirs, 
while the securing of underground supplies requires pumping. Tt 
is believed that by the use of these two methods it will be possible for 
the owners of the homes on the plains to raise sufficient fruits, vegeta- 
bles, and forage to provide themselves and their work animals with a 
food supply which will carry them over years of drought, and thus 
enable them to maintain their families during those years, where here- 
tofore they have been compelled to abandon the land to avoid starva~ 
tion. It will also add greatly to the comfort and pleasure of ranch 
life by providing a good supply of fresh vegetables and fruits for 
household use, and render possible the raising of fruit and shade trees, 
which will make ranches attractive. z 

‘The constancy of the winds on the great plains suggests the wind- 
mill as a promising source of power for pumping water, and wind- 
mill irrigation has had a successful development in the vicinity of 
Garden City, Kans. Facts as to the cost of mills and pumps, and the 
areas of land irrigated from them, were collected in this vicinity, One 
hundred and seven mills, varying in diameter from 6 to 12 feet, 
were visited. The average discharges of the pumps operated by these 
mills are shown in the following table. The second column gives the 
average amount pumped in a day with a good wind. In the third 
column are given the average discharges during twenty weeks, which 
takes into account times when there was too little wind to operate the 
pumps. 


Average discharge of pumps operated by windmills at Garden City, Kana. 


ee por day, 
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The average area served by these mills is shown in the following 
table: 
Areas served by windmills of different sizes. 





The approximate cost of mills of various sizes, the areas served by — 
these mills, and the acre cost of providing a water supply are given 
in the following table: 


This table shows the great reduction in cost per acre served by 


using large mills, but it also shows that with any mill the original 
outlay is quite large when compared with the cost of ditches for sup- 
plying water where water can be conveniently secured from streams, 

The average annual cost of maintenance, including repairs, oil, etc., 
for 43 mills in the vicinity of Garden City, Kans., is given as $2.35 per 
uere irrigated by the mills. 

A windmill does not furnish a large enough stream of water for 
economical use in irrigation. It is, therefore, necessary to provide 
reservoirs for storing the water until enough is accumulated to fur- 
nish a stream large enough for economical use. Forty-nine reservoirs 
storing water pumped by mills at Garden City were measured to deter- 
mine the capacity ordinarily used with the mills. The following 
table gives the approximate average capacities of the reservoirs used 
with the mills of different sizes: 


Capacities of reservoirs used with windmills, 
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The period during which these reservoirs will hold the discharge 
of the pumps during good winds is shown in the following table: 


Length of period reservoirs will hold discharge of pumps, 


It is probable that better results might be secured if larger reser- 
yoirs were built, so that larger streams might be used in applying 
water to land. There is always waste in using a small stream, as a 
large part of the water is absorbed by the soil or evaporated while it 
is being spread over the land. The average cost of these reservoirs is 
given as $60. This, of course, is only a rough approximation. 

Taking the 12-foot mill as a basis, we have the following statement 
of the cost of raising water with a windmill, not taking into account 
the cost of the well and pump: 


Cost of windmill irrigation, 
-=-- $150. 00 
Cost of reservoir 


Cost per acre___ -------— 42.00 
ANNUAL cosr. 


Interest on investment, at 7 per cent__. $2.04 
Depreciation, 10 per cent. 
Maintenance 2.35 


Annual cost per acre_. 


The average lift of water in the vicinity of Garden City is but 10 
feet. Where lifts are greater the quantity of water raised by mills 
of the same size will be proportionately decreased and the area which 
ean be irrigated will, of course, be decreased in the same proportion. 
These figures represent not necessarily good practice, but the average 
results obtained under field conditions. It is probable that in most 
cases better results than those shown can be secured, but the work 
this year has been largely to secure a basis for future work by deter- 
mining what is now being accomplished with windmills. 

The average cost shown above is high, and even under the best con- 
ditions windmill irrigation is expensive, but it is not expected that 
water will be raised in this way for general farm crops, The quan- 
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tities of water required for such crops and the low values of yields 
will not justify any such expense. Only the irrigation of vegetables 
and fruits and a small amount of forage is contemplated, and these 
are all high-priced products. A part of the expense of pumping, on 
the plains at least, may be charged to insurance against drought, sinee 
it is intended to enable farmers to tide over dry years when they 
would otherwise be compelled to abandon their ranches or buy food 
for themselves and work animals at exorbitant prices. 

Where considerable areas are to be irrigated some other kind of 
power than windmills will be found better for operating pumps. 
Investigations of the operation of pumps by means other than wind- 
mills were carried on during the past year in California, Texas, 
Nebraska, Kansas, Colorado, and New Mexieo. In all these sections 
data as to the cost of operating plants now in use were collected, 
while in California laboratory tests and experiments were made to 
determine the proper positions for pumps, the most economical 
speeds, the most economical heads, and other features of the operation 
of pumps. 

Wherever possible, the data given in the reports of the agents of 
this Office as to the cost of pumping water have been reduced to a 
form showing the cost of raising 1 acre-foot of water 1 foot. In 
most instances fuel cost only is given, although in some cases the 
cost of the attendance and incidental expenses are given, The aver- 
age cost of raising 1 acre-foot of water 1 foot for 53 pumping plants 
located in California, Colorado, Kansas, Arizona, and Texas is 3 
cents, The average lift for these same plants is 45 feet, making the 
average cost per acre-foot at the surface of the ground $1.35. This 
includes several kinds of fuel—wood, coal, distillate, crude oil, gaso- 
line, and electrical power. 

Few reports from Colorado, Kansas, and Nebraska have been 
received as yet. These States are therefore omitted from the aver- 
ages which follow, as the few plants reported probably do not repre- 
sent average conditions. 

Seventeen plants in California show an average cost of fuel for 
raising 1 acre-foot 1 foot of 6.6 cents. The average lift is 78.2 feet, 
making the average cost per acre-foot at the surface of the ground 
$5.16. 

Fight plants in Arizona* show an average cost per acre-foot 
raised 1 foot of 5.3 cents. The average lift is 37.1 feet, giving am 
average cost of $1.97 per acre-foot of water. 

Twenty plants in Texas near El Paso show an average cost per 
acre-foot. raised 1 foot of 4.3 cents, with an average lift of 40 feet- 


@ Arizona Sta. Bul. 49, 
H. Doc, 491, 58-2—28 
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This makes the average cost. of water $1.72 per acre-foot. Sixteen 
plants in the vicinity of San Antonio and to the south and east of 
that city show an average cost per acre-foot raised 1 foot of 2.6 cents. 
The average lift is 46 feet and the average cost per acre-foot at the 
surface $1.20. At Hays, Kans., experiments were begun in 1903 at the 
substation of the Kansas Agricultural Experiment Station, to test the 
possibilities of irrigation by pumping. Water was lifted by a centrif- 
ugal pump run by a traction engine. In the winter of 1903-4 
land was irrigated to test the value of winter irrigation. In the 
spring of 1904 certain changes were made in the well by which the 
water supply was increased and through which the cost of raising 
an acre-foot of water to the ground surface was lowered from $16.92 
to $9.56. 

These data are brought together in the following table for the 
purpose of comparison: 


Fuet coat of raising water, by States. 








Dividing the plants reported on, except the one at Hays, Kans., 
into groups according to the volume of water discharged by the 
pumps and averaging the cost of these various groups, gives the 
following results; 


Cost of raising 1 aere-foot of water 1 foot. 


This table brings out the great economy in fuel cost of using large 
plants. It shows that wherever possible farmers will bring about a 
very great saving in fuel if they join together to install plants to 
cover several furms instead of maintaining each a separate plant. 
Professor Fortier, of this Office, estimated that in California the 
average cost with small individual plants is 1.75 cents per brake 
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horsepower per hour for fuel alone. He estimates that by establish- 
ing a central power station on a line of the railroad where fuel ean 
be easily secured, with a steam plant.of 2,000 horsepower capacity 
and with high-grade machinery, the power to be distributed in the 
form of electrical energy, the entire cast per horsepower-hour at the 
pump shafts on the different farms should not exceed 66 cents. 

The reduction in the cost. of attendance with the larger plants as 
compared with the smaller is even greater than that for fuel. Divid- 
ing the plants for which this data is given into groups, as before, we 
get the following results: 





Coat of attendance on pumping planta per acre-[oot of water ratsed 1 foot, 


The rate at which the soil will give up water to a well needs to 
be investigated thoroughly before putting in a pump. Water may 
be found at a depth where pumping will be profitable but come into 
the well so slowly that with a large pump the well will be lowered 
so far below the normal water level as to double the cost of raising 
water. Hence the pump must be proportioned to the rate at which 
water will flow into the well. In one case in Texas, a centrifugal 
pump, placed at the level of the soil water, when run at its normal 
speed, lowers the water level 26 feet, thus greatly impairing its 
efficiency. A much smaller pump would give a better result. At 
one of the wells in Nebraska a 25-horsepower engine was installed. 
Water was lifted so rapidly that the well was emptied in two 
minutes, It is probable that a 5-horsepower engine would have 
lifted all the water that would flow into the well from the soil. At 
Hays, Kans., during the first season when the pump ran at full 
speed, the water level was lowered 14 feet, and the fuel cost of pump- 
ing inereased 50 per cent. At Redlands, Cal., three wells close to- 
gether lowered the water 25 feet. 

Many makers of pumping machinery will not now instal] plants 
until the rate at which water will flow into the well has been thor- 
oughly tested, and then they adjust the capacity of the pump and 
engine to suit this. The fact that in many soils water flows into 
wells so slowly makes the windmill, with its limited capacity, the 
best form of power. It is also probable that the methods adopted in 
pumping oil, in which a number of pumps are hooked together in 
a tandem arrangement, will in time be tested. 
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Tn answer to many inquiries from farmers regarding the capacity 
of pumps, tables are given below showing the discharge of pumps of 
different sizes, and also the areas of land served by these pumps in 
different parts of the country as determined by observations last year. 


Discharge of centrifugal pumps of different sizes. 


In the section of Texas where a large part of the pumps represented 
in this table are located, information as to the time of using water and 
the amount used at each irrigation was collected. This information 
regarding a few of the more common crops is summed up in the fol- 
lowing table: 

Quantity of water used on crops in Texas. 





On the basis of the discharges given above and the practice shown 
in the last table the areas of these three crops which can be served by 
pumps of different sizes are shown in the following table: 


Areas served by pumps of different sizes. 


gaat 


LABORATORY TESTS OF PUMPS, 


At the University of California laboratory tests were made for the 
purpose of determining the conditions of operation under which 
pumps give the best results. These tests show that for every speed of 
pump there is a definite head at which the pump works at its highest 
efficiency, and that for every head there is a definite speed which is 
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most effective for the economical operation of the pump. This was 

determined by running the pump at different speeds and varying the 

head until the maximum efficiency was secured. The following table 

summarizes the test of a No. 4 single-runner horizontal centrifugal 
ump = 

Le Heads giving highest efficiency for given rates of speed. 





Revolutions of pump por minute, 





This shows that the maximum working efficiency of this pump 
occurred when pumping against a head of 40 to 50 feet, with a speed 
of from 900 to 1,000 revolutions per minute. 

Tests made to determine whether the efficiency of a pump working 
under a definite head and speed is affected by the way in which the 
head is distributed between the suction and the discharge gave the 
highest efficiency for the low suction heads, as shown below. This 
being true with a pump which is well packed, it is obvions that a 
pump imperfectly packed under a high suction head would perform 

* little useful work. 


Results of tests made to determine effect of changes in suction head. 








The following results were obtained from a test made of a single- 
acting, triplex pump of a two-standard style, The efficiency increases 
rapidly with the head, owing doubtless to the tight packing. The 
pump was tested in the condition in which it was received from the 
manufacturer. 

Efficiency of pump under varying head, 


Spend of 
Pay. | Total head. | EMieleney. 
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IRRIGATION IN THE HUMID SECTIONS. 
RICE IRRIGATION. 


The water used on several fields in the rice districts of Louisiana 
and Texas was measured during the seasons of 1903 and 1904, and it 
is found by comparing the results of these measurements with those 
made in 1901 and 1902 that the tendency is to use less water than 
formerly. It is found that a deep covering of water prevents the 
proper warming of the soil by the sun’s rays and produces spindling 
plants, which are easily blown down by the wind, In many places 
the rice grown on levees and other high ground is better than that 
on the lower parts of the fields, where the water stands continuously, 
For these reasons the tendency is toward the use of less water. This 
conforms to irrigation practice of northern Italy, where it is seldom 
that the water covering is more than 2 or 3 inches deep. The follow- 
ing table gives a summary of the measurements of the water used in 
rice irrigation for four years: 


Summary of results of measurements of the amount of seater used in rice irri- 
pation for the years £901, 1902, 1903, and 1904. 





BEE SREEEe 


Rain- 
‘fall. 
Inches, 

10.04 

0. 1h 
i 
Be 
wo 
W.0T 


pee absorbed ae and taken wu pty rlee plants 

Number of reo in leh noe and evaporation were measured, 
si: et Ae: Gas @ sapere Scns a ak 
* Using the mean \"of No. « 


ANALYSES OF WATER USED IN RICE IRRIGATION, 


Many of the streams along the Gulf coast have so little fall that a 
slight lowering of the water by pumping produces an inflow of salt 
water from the Gulf. This inflow of salt water begins long before 
the supply of fresh water is exhausted. In 1902 a drought lowered 
the water level in the river and large quantities of salt water were 
run on the rice fields in their irrigation. It was found that young 
plants were killed by this salt water, but fields which had made 
a good growth were benefited by its use. Tt was feared, however, 
that the use of this salt water would bring about an accumulation 
of salt in the soil which would prove harmful in the future. The 
results of 1903 and 1904 have proved this fear to be groundless, 
The heavy rains of those years have so thoroughly washed out the 
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salt that no difference could be observed between the fields irrigated 
with salt water in former years and those which have received none 
but fresh water. It is not considered advisable, however, to use salt 
water except in cases of extreme necessity, 

A number of samples of water used for rice irrigation were 
analyzed to determine their salt content. The results of these analy- 
ses follow. 

Water analysis for irrigation investigation. 


% 
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These analyses were made under the direction of Mr. J. K. Hay- 
wood, chief of the insecticide and water laboratory of the Bureau of 
Chemistry. A letter from Mr. Haywood respecting the interpreta- 
tion of these analyses says: 

The approximate quantity of the various salts, especially sodium chiorid, 
which are Injurious to rice has not, to iny knowledge, been determined, It is 
well known that rice can stand more sodium chlorid than most crops, but how 
auch more T am unable to state. T ean therefore only give you interpretations: 
based on the aetion of irrigation waters upon crops In general, and for this 
purpose will divide the waters Into those that I am reasonably sure are very 
poor, those that are surely good, and those which under some circumstances 
might be good aud under other circumstances bad. 

I would say that the salt content of waters 187%, 1874, 1875, 1876, 1877, 1878, 
18580, 1881, 1885, and 1886 is such that ther would be pretty sure to cause 
trouble in a comparatively short time. Waters 1883, 1884, 2024, and 2025 could 
be used, especially in a moderately humid Climate, without any fear of damage 
to crops, Waters 1879 und 1882 coukl very likely give good results In a moder- 
ately humid climate and on 4 light, loose soll, but in a very dry climate or upon 
a heavy clay soll they might cause damage In the course of time, 

You of course understand that the above remarks only apply to these watera 
as they would be used In general irrigation practice. What effect the rains, 
which are to be expected In 4 climate like Loulsiana, would have upon relleving 
the evil conditions caused by such waters as I have indicated as “poor” above, 
1 am unable to state. 

On the Mermentau River an attempt has been made to improve the 
water supply by damming out the salt water during the times the 
river is lower than the water in the Gulf and holding up the fresh 
water when the flow is toward the Gulf. The dam on the Mermentan 
was completed during the season of 1904, and to its existence is attrib- 
uted the saving of the crop, as salt water entered the other streams so 
early as to make it impossible to secure sufficient fresh water for the 
complete irrigation of the rice. ; 

The construction of this dam has called attention to the need of 
laws for the assessment of the cost of such works against those bene- 
fited. As originally planned, the Mermentau dam was to be paid for 
by voluntary subscription, but, as is usual in such cases, a number of 
parties benefited have refused to contribute to its cost. The estimated 
cost was greatly exceeded, and it was found impossible to raise the 
money by voluntary subscriptions. An appeal was made to the legis- 
lature of the State of Louisiana, and an act passed which created a 
board of commissioners for the Mermentau levee district, authorizing 
the following taxes: A tax of 2.5 cents per sack of rice raised by 
means of water from the Mermentau and its tributaries, and a similar 
tax on cotton, sugar, fruit, ete.; a tax of 10 mills on all property sub- 
ject to taxation for levee purposes, the tax not to exceed 2.5 cents per 
acre on all lands subject to irrigation within the levee district, and $50 
per mile for all standard-gauge railroads within the district, 
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Common carriers were prohibited from receiving or removing pro- 
duce on which the taxes were not paid, The law authorized the 
board of commissioners to issue bonds to the amount of $200,000 to 
be used for work done or in the purchase of levees, locks, and dams 
within the district. A commission was appointed, but has never 
met. An injunction has been granted enjoining the board from per- 
forming any of the functions or exercising any of the powers con- 
ferred upon it by law or in any way attempting to carry into effect 
the provisions of the law. It would seem that some general law pro- 
viding for the organization of districts similar to irrigation or drain- 
age districts in other States would be preferable to such special laws 
as this. In such districts in other States only the tax on land is 
levied and only such a tax is considered good security for the bonds 
issued. The passage of such a district law, under which the cost of 
dams to keep out the salt water and other improvements could be 
equitably assessed against the lands benefited, would greatly promote 
the rice industry by putting within the reach of those communities 
# convenient means of raising money for the construction of these 
works. 

The success of rice growing in Louisiana and Texas has led to 
experiments in its culture in other sections, particularly in the State 
of Arkansas. This State contains large areas of level prairie lands 
which have not been successfully farmed with other crops. They are 
very wet during the spring, but during the late summer and fall are 
very dry. For several years farmers in the vicinity of Lonoke have 
been experimenting with rice, and during the season of 1904 this 
Office, in cooperation with the Arkansas Experiment Station, con- 
dueted an experiment in the vicinity of Lonoke to determine the 
possibility of profitably raising rice on the prairie lands, Ten acres 
were broken up and prepared for planting. a well was dug, and a 
pumping plant purchased and installed, 

An 8-inch well was sunk on the experimental plat. Water was 
struck at a depth of 70 feet and the well penetrated the water-bearing 
strata 44 feet, making the total depth of the well 114 feet. The water 
rose to within 27 feet of the surface and was lowered but little by 
pumping, showing that there is a good supply at this depth. The 
well cost $4 per foot, including casing and strainer, making the total 
cost. $456. The pumping plant consisted of a 20-horsepower boiler 
and an 18-horsepower throttling center-crank engine and a No. 4 
centrifugal pump. These, with all the accessories, cost $858.59. 
The shed covering the pumping machinery cost $90, making a total 
cost of $1,404.59. Eight acres were planted and watered. Owing to 
the wet spring a part of this land was seeded so late that the crop did 
not mature, and part of that which did mature did not fill properly. 
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The crop from 3 acres was not thrashed, and that from 5 acres was 
poorly thrashed, owing to trouble with the machinery. The average 
yield estimated from the part of the crop which was thrashed was 64.6 
bushels per acre. Those in charge of the experiment are of the opin- 
jon that in irrigating the rice some mistakes were made, accounting 
in part for the poor yield. It is hoped that a continuation of the 
experiment through another year will give more satisfactory results. 
Mr, W. H. Fuller has put in a pumping plant for the irrigation 
of rice near Carlisle, Ark. Mr. Fuller has a 10-inch well 140 feet 
deep, a 6-inch centrifugal pump, operated by a 25-horsepower engine, 
and a 35-horsepower boiler, The cost of Mr. Fuller’s plant was as 
follows: 
A _ Cost of pumping plant of W. H. Fuller, 


Pumping plant and accessories and well__.__.-________ $1, 782. 35 
ERIS 9 RR as snc arr shane rpg cd stemna an ee 335, 00 


Total Investment. 


‘The annual expense for pumping plant, Including fuel, 
oil, repairs, and attendance__.-_-------.------------- 
Field expenses, ineluding plowing, seed, seeding, bar- 
vesting, thrashing, ete_————______--___.___._-____ 
Interest on Investment.._--.-.------.---------.-~. — 


This pumping plant served 70 acres during the season of 1904. 
The investment therefore amounted to $27.39 per acre, and the annual 
expense was $19.21 per acre. The plant is considered sufficiently 
large to serve 100 acres, and on this basis the investment is $19.17 
per acre, and the annual expense $13.44 per acre. The yield of 70 
acres planted in 1904 was 5.225 bushels, or 74.6 bushels per acre, 
The cost of raising 1 bushel of rice was therefore 26 cents. 


CRANBERRY IRRIGATION. 


In cooperation with the Wisconsin Experiment Station, this Office 
in 1904 worked to determine the relations of frost to water conditions 
in the cranberry marshes of Wisconsin. The United States Weather 
Bureau has established stations in the cranberry-growing region 
for the purpose of predicting frosts, and this Office is at work to 
determine the measures of protection needed when frosts occur. 

The experiments of the past year included treatment of the soil, 
drainage, and irrigation. It was found that on land which was 
well sanded temperatures remain much higher during cold nights 
than over undrained sections of bogs This was strikingly illus- 
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trated during the month of August. Over the undrained bogs the 
temperature went to freezing or below, while on the sanded places it 
was nowhere less than 54° above, as will be seen by the following 
table: 


Temperatures over ordinary bog and sanded plats during August, 1904. 


The following table, giving hourly temperatures on drained and 
undrained bogs during the night of August 22-23, shows the effect of 
drainage in preventing frost: 


Temperatures over drained and undrained bog. 





While sanding and draining tend to keep up the temperature over 
bogs, the only sure protection against frost is flooding. Where vines 
are flooded they are apt to be injured unless the water is drawn off 
quickly when the temperature rises, Hence effective frost protec- 
tion requires such control of the water supply as will permit of the 
quick flooding of vines when cold weather sets in and the quick and 
complete removal of water when it ends. The work of this Office is 
being directed to working out the proper arrangement and size of 
supply and drain ditches to accomplish this result. 

The water for flooding cranberry marshes is secured principally 
by storage, and this storage is accomplished chiefly by building dams 
or (dikes across the slope to hold the water from larger areas of marsh 
above, These dams are usually constructed of peat, taken from the 
adjacent bog, and sand when it can be found within hauling distance. 
A dam of this kind 18 feet wide at the base, 10 feet wide at the top, 
and 4,5 feet high, was constructed at an expense of $3,90 per running 
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rod. This dam later had a sand facing put on it at an expense of 
approximately #2 per running rod. A part of the peat used in the 
construction of the dam was taken from the inside of the reservoir, 
but it was found that removing the peat greatly increased losses from 
Seepage. 

The slope of the marshes is naturally slight, and the reservoirs 
created by building dikes across the slope are shallow, and there are 
great losses from evaporation. The loss from this cause during June 
and July, 1904, amounted to 13,82 inches, or a lowering of the water 
level during the season of between 1 and 2 feet. This large evapora- 
tion from a reservoir having an average depth of not more than 2 or 
3 feet means the loss of a very large proportion of the total supply, 
The growing of vegetation within the reservoir is considered by some 
as a protection against this loss, but it is probable that the water 
given off by the levees is equal to that which would be lost from an 
open-water surface. Increasing the depth of reservoirs decreases the 
percentage of loss by evaporation, but in the sandy soils of this 
region it is apt to increase the losses by seepage. Some practical 
method of checking seepage losses will be of great help to water stor- 
age in the cranberry districts, 


IRRIGATION IN PORTO RICO, 


Tn the southern and southeastern portions of the island of Porto 
Rico irrigation is necessary to the raising of crops, and in many sec- 
tions irrigation systems can be installed at a small outlay, In those 
sections irrigation will doubtless soon become an important factor in 
agriculture. 

Tn the greater part of the island the rainfall is ordinarily suffi- 
cient for crops, but almost every year there is a period when the 
growth of crops, especially vegetables, fruits, and sugar cane, is 
checked by lack of suilicient rainfall. In cooperation with this 
Office the Porto Rico Experiment Station is testing irrigation on 
a part of the station farm at Mayaguez. This farm had previously 
been irrigated, there being remains of a diverting dam and of 
ditches covering the land. In 1904 experiments were made in the 
irrigation of sugar cane, grapes, tomatoes, egzplant, celery, cabbage, 
melons, and other truck crops. Ground has been prepared for the 
irrigation of lowland rice. Thirty or forty acres will be irrigated 
when the system is completed. Several sugar growers on the island 
have signified a desire to cooperate in experiments in the irrigation 
of sugar cane, and during the coming year such experiments will be 
carried on. 
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LAWS AND INSTITUTIONS RELATING TO IRRIGATION. 


The study of irrigation from the Platte River and its tributaries, 
from an interstate standpoint and as illustrating the operation of 
“laws affecting irrigation and the rights of riparian proprietors and 
the institutions relating to irrigation,” begun in 1903, was completed 
in 1904, The report of this work is an exhaustive study of the laws 
and decisions of the States of Colorado, Wyoming, and Nebraska. It 
gives the complete statement of the rights to these streams established 
in these States. 

The physical conditions which have an influence on these. rights 
were also studied. The general conclusion reached regarding the 
interstate feature of irrigation from the Platte is that thus far the use 
of this stream in Colorado and Wyoming has not materially injured 
Nebraska. On the contrary, continued irrigation in Colorado has 
brought about an improvement in the conditions on the lower South 
Platte in that State by rendering the flow more uniform. This 
improved condition is gradually progressing downstream and has 
now reached nearly to the Colorado-Nebraska line. If this increase 
in the midsummer flow of the river due to return seepage continues 
to extend downstream, in a few years the South Platte in Nebraska 
will furnish a better irrigation supply than-it ever has before, and 
irrigation in Colorado will have proven a benefit to Nebraska rather 
than a detriment. Conditions on the North Platte are somewhat 
different from those on the South Platte. The nature of country 
through which the river flows is such that very little use has been 
made of the stream in Colorado and Wyoming, and the principal 
development has been in Nebraska. There is, however, opportunity 
to divert the water of the North Platte in Wyoming directly above 
the Wyoming-Nebraska line, and such development might injure 
users in Nebraska. The courts of Nebraska and Wyoming have held 
that prior rights should be protected regardless of State lines, but 
the holders of these rights have now no means of protection except 
through the courts. What is needed, therefore, is some executive 
officer or commission with interstate powers through whom water 
users in one State can secure protection against those in another with- 
out going to the courts. 

The situation on the Platte River was also studied from the eco- 
nomie standpoint by an agent of this Office. The report of this 
agent calls attention to the dangers of water monopoly and the neces- 
sity for public control of water. The report also calls attention to the 
lack of a harmonious system and the waste attending a strict enforce- 
ment of priorities. For the creation of a harmonious system which 
would do away with this waste, the report recommends the extension 
of the right of eminent domain in order that early rights, the satis- 
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faction of which requires the wasteful use of water, may be con- 
demned for the sake of securing a larger use. The report also calls 
attention to the need of some administrative control, so that it will 
not be necessary to resort to the courts every time a controversy arises. 

Interstate controversies have also arisen on the Raft River, in Utah 
and Idaho, The courts of both Utah and Idaho are committed to the 
doctrine that rights must be enforced regardless of State lines, but 
here, as on the Platte River, there is need of interstate administrative 
control. 

Some of the administrative features of the Idaho law of 1903 were 
studied during 1904. An agent of this Office was appointed water 
master on Raft River and made this study of the law from the 
standpoint of one charged with its enforcement. He found the great- 
est drawback in his work to be the absence of proper measuring de- 
vices. The law provides for the placing of such devices by diteh 
owners, and, further, that in case the ditch owners neglect to provide 
these the water commissioner shall put them in and collect the cost 
from the county commissioners, who in turn collect it from the ditch 
owner. This course places a large expense upon the water commis- 
sioner, and in addition he must take the chance of haying his bills 
disallowed by the county commissioners for some reason or other, so 
that he is obliged to carry this expense for long periods and some- 
times is unable to reimburse himself. It is recommended that the 
Jaw be amended so as to relieve the water commissioner of this burden 
and yet leave him with power to enforce the putting in of measuring 
devices. 

Other unsatisfactory conditions were found on Raft River. Par- 
ties who had been decreed definite volumes of water had organized a 
company. They did not need all the water decreed to them, and in 
the form of this company had disposed of it to others who were not 
parties to the decree. In this way the law requiring that water not 
needed by those to whom it was decreed be turned down the stream is 
being evaded. Either the law should be enforced or should be 
amended in such a way as to promote economical use rather than 
encourage waste. On another section of this same stream parties 
were wasting water in the sagebrush to keep it from flowing down 
to lower users in order that those wasting the water might maintain 
their rights to the full quantity. Such waste is contrary to law, but 
the present system of water rights seems to encourage, if not actual 
waste, a wasteful use in order that water-right holders may maintain 
their rights to large supplies, 

In certain irrigation districts in California studies were made for 
the purpose of working ont a system of distributing water belonging 
to the districts among those entitled to it. As a first step in working 
out such systems, records of the quantities of water delivered to 
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the users were kept during 1904 by the agent of this Office, and on his 
recommendation the districts have adopted a system for keeping ree- 
ords of the flow of water distributed to each user and the time during 
which the water is used. The California district law provides that 
the water be distributed “ ratably to each landowner upon the basis 
of the ratio which the last assessment of such owner for district pur- 
poses within said district bears to the whole sum assessed upon the 
district.” Tt is not at all likely that such a system can be followed 
and it is recommended in the report. on the Modesto and Turlock dis- 
tricts that this law be put to the test now while not enough land is 
watered to make a heavy demand on the water supply. If the law 
can not be enforced, it should be amended before serious difficulty has 
arisen. Water is now distributed in these districts on a time schedule 
based on the acreage irrigated. 

The organization of the farmers under different laterals for con- 
trolling the water belonging to them is also recommended. Sneh 
local management of laterals or branch canals has proved very 
satisfactory in some. sections of this and other countries, and it is 
believed that much good may be accomplished by its general adop- 
tion. 

The laws of the several States creating the office of State engineer 
haye been studied and data have been collected for the preparation 


of a report showing the operation of these laws and comparing their 
efficiency. 


Large diversions from the streams of Louisiana and Texas for rice 
irrigation have called attention to the inadequacy of the water laws 
of these States, and an agent of this Office has been for two years 
past studying the systems of these States for the purpose of recom- 
mending necessary changes in their laws. The report of this work 
is now in preparation. 


DRAINAGE INVESTIGATIONS. 
SCOPE OF THE WORK. 


Tn recognition of the importance of the drainage work of this 
Office, Congress at its last session changed the title from * Irrigation 
Investigations” to “ Irrigation and Drainage Investigations.” The 
need of this added work on drainage is shown by the fact that there 
are in the humid sections of this country probably 100,000,000 acres 
of land too wet for profitable cultivation, while probably one-half 
of the land now cultivated would be more productive if properly 
drained. In addition, large areas in the arid region have become too 
wet or too strongly alkaline for crop production, due to leakage from 
canals and excessive use of water in irrigation. The reclamation of 
these wet lands in both the humid and arid sections depends upon the 
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adoption of correct methods of drainage, and their drainage within 
the limits of profitable cost requires that the correct methods be 
arrived at by investigations rather than through costly failures, 

The drainage work of this Office consists of the employment of 
drainage engineers of large experience, who spend their time in work- 
ing out the best methods of drainage and in making the knowledge 
gained by them available for the owners of wet lands, through per- 
sonal advice and the publication of practical bulletins. This work 
includes the questions relating to thé drainage of individual farms 
as well as those relating to the larger projects requiring the united 
action of many farmers. 

The investigations of the year with respect to the kind of work pur- 
sued may be classified as follows: 

(1) An examination of some of the irrigated lands of Utah, for 
which drainage is urgently needed and concerning which plans and 
advice were given. 

(2) Experimental work in Cache County, Utah, in cooperation with 
the farmers and the State station, this being the first work of the kind 
attempted by this Office. 

(3) The measurement and recording of the fluctuation of ground 
water in representative irrigated sections where drainage is required. 

(4) The examination of large drainage projects in the Middle West, 
in company with engineers, county boards, and interested landown- 
ers, followed by reports and recommendations regarding the best 
plans. 

(5) Collecting and classifying field data upon the construction of 
levees for the protection of river-bottom lands and their ditching and 
draining by pumps; the construction and use of automatic sluice 
gates: the protection of level lands from high water; the construetion, 
duty, and operation of land dredges for excavating new drainage 
ditches and repairing end cleaning out old ones, and the cost and 
behavior of drainage ditches of various sizes and materials. 

(6) The examination of a portion of the State of Indiana with ref- 
erence to the older systems of tile drainage, which in some instances are 
being reconstructed. The purpose was to ascertain how the work was 
originally done and its effects upon the land, why and in what 
respects the changes now going on are being made, the cost of the 
same, and the advantages which the farmers expect to gain by recon- 
struction. 

The projects in the Middle West which have been examined upon 
request are districts which the promoters desire to organize in 
accordance with the laws of the respective States. Preliminary plans 
are important in all such cases and require careful consideration, 
The following projects have been made the subject of personal 
examination and report: 
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Coon River district, Buena Vista County, Iowa: Watershed to be 
provided for, 128,000 acres; area of land directly affected, 25,000 
acres; estimated cost, $160,000, 

Soldier River improvement, Harrison County, Towa: Area bene~ 
fited, 32,640 acres; estimated cost, $111,000, 

Burt County district, Nebraska: Area benefited, 42,906 acres; esti- 
mated cost, $98,000. 

Nemaha River improvement, Richardson County, Nebr.: Area of 
watershed to be provided for, 1,000,000 acres; land affected by the 
drainage, 40,000 acres; estimated cost, $205,000. 

Clay and Yankton counties drainage improvement, Seuth Dakota : 
Area affected, 70,000 acres; estimated cost, $224,000. 

Dancy drainage district, Marathon and Portage counties, Wis.: 
Area affected, 32,000 acres; estimated cost, $192,000. 

These drainage projects present a variety of problems, each one 
differing from the others in many essential particulars. The ulti- 
mate object of the work in every case is to devise and recommend x 
plan which, when carried out in full, will so drain the land as to fit 
it for the production of the crops to which the soil and climate are 
adapted. . 

A preliminary examination of a portion of the Everglades in Dade- 
County, Fla., was made in conjunction with the Bureau of Plant 


Industry. It is thought that the Everglade soil can be made profit- 
able for growing subtropical fruits if it ean be sufficiently drained. 

No attempt will be made to give here complete results of the work 
of the season of 1904, but that done in certain localities will be de- 
seribed in detail, illustrating the general lines along which work is 
being done. 


THE ARID REGION. 


In the humid sections of this country drainage is employed to 
remove water coming from rainfall or overflowed streams, and the 
question is, how best to remove or keep off this surface water. In 
the arid region the problem is entirely different. There the surplus 
water comes from ditches by seepage or from overwatered lands, 
usually from the lands needing drainage. This water does not come. 
on the surface, but rises-from below, the plane of saturation gradually 
rising until water is so near the surface as to kill vegetation, or 
perhaps actually stand on the surface, This rising ground water 
usually brings with it the soluble salts of the soil, which are deposited 
on or near the surface as the water evaporates. Drainage in the irri- 
gated sections has, therefore, the double purpose of removing surplus 
water and preventing the harmful accumulation of alkali. Tt serves: 
the further purpose of making it possible to wash out alkali where 
it has already accumulated. 


H. Doe. 421, 58-3——29 
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KEEPING RECORDS OF THE RISE OF GROUND WATER. 

In the arid region the water which ruins lands and should be re- 
moved by drainage comes from below. Its approach is, therefore, 
usually unnoticed until crops begin to suffer. This rise of ground 
water can easily be detected by the aid of test wells put down in 
yarious parts of irrigated fields, and such wells have been put down 
in a number of irrigated sections. In these wells the water rises to 
the same height as the plane of saturation in the soil, so that a meas- 
urement from the surface of the ground to the surface of the water in 
the well at any time will show how far the ground water is below the 
surface. The rate of the rise of water in these wells furnishes data 
for computing the quantity of water which must be removed by drain- 
age in order to keep the ground water at any desired distance below 
the surface. Such well records are being kept at Fresno, Cal. ; Sunny- 
side, Wash.; Billings, Mont.; Reno, Nev.; Logan and other points in 
Utah. The distance to the surface of the water in these wells is 
incasured once a week or oftener. The records of these measure- 
ments show the rate of rise of the ground water throughout the irri- 
gating season, Tt is estimated that water which should be removed 
from saturated soil to restore it to proper condition for plant growth 
is 30 per cent of the volume of the saturated soil. That is, if it is 
desired to lower the ground water 12 inches, it will be necessary to 


remove water to cover the area drained to a depth of 3.4 inches, or 30. 
per cent of 12 inches. The average daily rise of ground water in the 
Fresno district for March 17 to June 2, when the ground water began 
to fall, is shown in the following table. The last line of the table 
shows the depth of water which it would be necessary to remoye daily 
in order to prevent this rise of the ground water. 

Fluctuation of water tattle at Fresno, Cat, March 17 to June 2, 190). 


Average daily rise — 
per cent verge dilly 
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The following table shows the fall of the ground-water level after 
June 2: 


Fluctuation of water table at Fresno, Cal., from June 2 to September 1, 1904. 





Juno2 | July7 | Aug.4 
to duly7:to Aug. 4 to Sept. 1 
(35days).' edaye): (26days). 








Well No, 1: ches. | Inches, | tuches, 
1. ceca x) 


oH 





Average daily tall 
Averago daily fall 











Water was turned into irrigation canals the first week in January 
and turned out the second week in September. 

The rise of the soil-water level is shown graphically in figure 1, 
The average daily rise from March 17 to April 3 was 0.832 foot, 
and in order to prevent this rise it would be necessary to remove 
by drainage 0.249 inch in depth from the land per day, or 6.4 eubic 
feet per second for cach square mile of territory drained. From 
April 3 to May 5 the average daily rise was 0.271 inch, and it would 
be necessary to remove 0.081 inch per day in order to prevent the 
rise of the ground water. From May 5 to June 2 there was a daily 
rise of 0.118 inch, and it would be necessary to remove 0.034 inch to 
prevent the rise. The plans submitted for the drainage of this 
area provided for the removal of enough water to cover the land 
to a depth of 0.093 inch per day. This would not entirely prevent. 
the rise of the water during the month of March, but is more than 
sufficient to overcome the rise for the remainder of the season and 
would soon overcome the rise of March. 

The soil in the Fresno district is so open that the water would 
readily reach the drains if they were provided, with the exception 
of areas where hardpan is found, In ordinary years drainage will 
not he required after June 10. as the water then begins to decline 
and reaches the bottoms of the 8-foot wells in September. In view 
of these conditions, drainage by pumping is practicable, since pumps 
will need to be operated only during a short time. This system can 
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be used for the relief of one or more farms in case a general system 
is not adopted. A single well in which drains from one or more 














‘Fie, 1—Diagram showing rise of seepage water in soil along Fruit avenue, near Freeno, Cal., during irrigation season of 1904, 
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farms empty may be pumped by the owners. Adjoining lands 
would be benefited by such work, and without some district organi- 
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zation these lands could not be made to contribute to the expense of 
pumping. 

Similar well measurements were made on the Nevada Experiment 
Station farm at Reno. These measurements, as platted, are shown in 
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Fie, .—Diagram showing influence of irrigation on the soil-water level at the experiment station farm at Reno, Nev,, im 1908 and 1904, 


a. 9 a3 = 8 = 5 2 2 2 
figure 2, The line across the diagram shows the fluctuations of the 
ground-water level, and the small black areas at the top of the dia- 
gram show the dates when water was applied to the field where the 
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well is loeated. The diagram does not show the dates of irrigation 
on surrounding lands, but water was used continuously on these 
lands from May to September. The diagram shows that there was a 
general rise in the ground-water level from May to September, due to 
irrigation in the region of the experiment station farm, and that 
there were local rises on the plat where the well was located in 
response to each irrigation of this field. The most important fea- 
ture brought out by these measurements is the rapid fall of the 
ground water when irrigation ceases. Previous measurements show 
that the ayerage quantity of water used in this section is enough 
to cover the land to a depth of 7 feet. The subsoil in this région 
is composed of bowlders, and there is a heavy slope toward the river. 

These conditions account for the fact that such large quantities of 
water can be used without detrimental results. The same condi- 
tions, however, make it necessary to use large quantities of water, 
since the water used so quickly goes down beyond the reach of plant 
roots, During the irrigating season of 1904 the ground water rose 
15 fect, If thie land had an impervious subsoil within a few feet 
of the ‘surface, the prevention of swamping would require the re- 
moval by drainage of water enough to cover the land to a depth of 
4.5 feet. This rise occurred during the period of one hundred days, 
and to remove this water by drainage would have required ditches 


with a capacity of 14.5 cubic feet per second for each square mile 
of territory. 


UTAH. 


There is scarcely an irrigated valley in the State of Utah which 
has been cultivated for a term of years in which some of the best land 
has not become too wet for cultivation, Therefore the cooperative 
arrangements between this Office and the Utah Experiment Station 
include drainage as well as irrigation investigations. The work 
has included the examination of typical valleys where the damage 
has been greatest and experiments in drainage in the Cache Valley, 
in the immediate neighborhood of the Utah Expefiment Station, 

One of the sections which is in most urgent need of drainage is” 
the Virgin River Valley in the vicinity of St. George. A tract of 
land in this vicinity was examined in June, 1904, to determine what 
was needed for its reclamation. This tract was originally a lake 
bed, and whey irrigated it became the most productive land in the 
Virgin River Valley. The map of this tract (fig. 3) shows that 
the canal passes on three sides of it, The water applied to the land 
flows from this canal toward the center of the tract, resulting in a 
concentration of waste water in the lower levels to such an extent 
that the soil is filled with water and the surface is so highly charged 
with alkali that much of it is useless, A drainage ditch has been 
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opened and lateral ditches receiving waste water from irrigation 
discharge into this, but all attempts thus far made to drain this 
tract have proved unsuccessful. Ditches 4} and 4 feet deep failed 
to drain the land quite near to them. Water flows from the ditches, 
yet the soil contiguous to them is wet and alkali is found on the 
surface where there is no water, A rim of productive land borders 
the tract, but much of the interior is abandoned. The soil is a 
heterogeneous mass, without horizontal stratification, and for this 





5 : aA 
Fro. 5 —Map of lerigated tewot ln Virgin Rtyer Valley. 


reason surplus water goes downward rather than horizontally until 
it strikes an impervious material, after which it flows toward the 
lower levels and fills up the subsoil in those places. This accounts 
in part for the presence of water near drainage ditches, This con- 
dition is especially noticeable where land has considerable slope, as 
has this tract. The plan of drainage outlined on the map is merely 
an improvement on work already begun. It provides for enlarging 
the main drainage ditches, which were already properly located, and 


is 
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for placing the excavated earth back from the ditch banks to lessen 
the liability to caving. The field ditches are to be located across: 
the greatest slope, as indicated on the map. Each of the field drains 
will intercept a portion of soil water coming from the higher lands 
and conduct it to the outlet ditches. Lumber is the best material 
for drains in this section and is practically the only available 
material. The land is so wet that it would be difficult to keep tile 
in Jine without lumber as a foundation, while box drains are in 
sections sufficiently long to keep in line even in very wet soil. These 
drains are boxes with one side open, made of boards 1} inches thiek. 
Crosspieces on the open side hold the opposite sides in place. These 
boxes are placed in the ditch with the open side down and the 
sections are joined closely together. The water will enter the drains 
from the bottom and flow along the earth floors. Field” drains 80 
rods long may be made with sides of 6-inch board and top of 8-ineh 
board, the crosspieces being + feet apart. 

Conditions in Emery County in the vicinity of Tuntington were 
also examined, No lands in Utah visited by the agents of this 
Office were in worse condition than those in the vicinity of Tunt- 
ington, and other parts of this same county were said to be in very 
much the same condition, Many acres of land formerly produc- 
tive were entirely destitute of vegetation, while other lands pro- 
duced only inferior crops. This condition is constantly encroaching 
upon the productive fields, The people are desperate and realize 
that they must reclaim their lands or abandon them, Here, as in _ 
the vicinity of St. George, box drains will be found most praeti- 
cable. Lumber can be more easily secured than any other material, 
while the mushy condition of the soil will not permit the use of tile. 
The recommendations for this section include the construction of* 
open ditches for outlets and main laterals and the use of box drains 
in the fields. More care in irrigating and better cultivation were 
also recommended. In this section alkali conditions are extremely 
bad. The drains recommended would prevent further spread of 
alkali, but were not considered as a method of removing alkali 
already accumulated in the soil. It is believed, however, that pro- 
viding ample drains will lead to the washing out of a large part of 
the alkali and restore the lands to produetivity. 

In Cache Valley large areas of lands have also become swamped, 
but here there is no trouble from alkali. The land rises from the 
streams in a series of benches, the lower lands being underlaid with 
clay and the higher lands with gravel. Only the higher benches 
have escaped injury from excessive use of water, The water from 
these higher levels comes to the surface on the successive benches 
below, It is found, however, that this water does not seep throngh 
the soil, but flows through holes varying from the size of a straw to 
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4 or 5 inches in diameter. The water flowing in such channels finds 
a break in the covering and comes to-the surface, producing wet. 
spots. Some of these spots very close to drains are not relieved by 
these drains, showing that there is little seepage through the soil. 
The causes of this peculiar condition have not been determined, but 
it is considered probable that the clay subsoil is not uniform, but 
contains basins where the water flowing through these holes accu- 
mulates, If this be true, each wet spot will require a treatment pecul- 
iar to itself. It is estimated that in some places this water moving 
through the soil flows at the rate of 1 mile in thirty-six hours, A. 
large number of wells have been put down in this section to obtain 
a more accurate knowledge of subsoil conditions, and a record of 
changes in the ground-water level is being kept. Cooperative ar- 
rangements have been made with several farmers, under which this 
Department and the Utah Experiment Station furnish the tile and 
the farmers do the work. The farmers agree to do this work as 
directed by the agents of this Office and to plant erops and irrigate 
and cultivate the land as directed. These experiments have not been 
continued long enough to obtain conclusive results, but the condition 
of the farms where the experiments are being conducted is rapidly 
improving, and it is believed that the system adopted will prove 
satisfactory, These experiments, if successful, will demonstrate to 


landowners in this vicinity the methods which should be used to 
improye the condition of their lands. 

Work similar to that done in Utah is being carried on in Nevada, 
Washington, Montana, and other parts of the arid region. 


HUMID SECTIONS. 


The drainage work of this Office in the humid sections has been 
principally along the larger streams which are subject to floods 
which overflow the bottom lands. The conditions in districts need- 
ing drainage along the Missouri River in South Dakota, Towa, and 
Nebraska have been examined and advice given regarding their 
drainage. Similar work has been done along the Mississippi and 
Illinois rivers in Illinois and along the Wabash River in Indiana. 
The reclamation of these bottom lands in most cases requires the 
construction of levees, as well as the excavation of drains and some 
provision for removing water from the lands inclosed in the levees. 
During 1904 an agent of this Office made a study of a large number 
of these leveed districts along the Illinois River. A deseription of 
the conditions found there will serve to illustrate the work in the 
reclamation of such lands. 

During May and June of 1904 an investigation was made of the 
drainage conditions of the Mlinois River bottom lands extending 
from Peoria to the mouth of the river, These bottom lands vary 
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from 1 to 3 miles in width. ‘he river has been improved for navi- 
gation purposes by means of locks and dams. There are three of 
these strnetures on this section, the object. being to maintain a navi- 
gable channel throughout the low-water period. During the period 
covered by gauge readings, the maximum yearly floods have oc- 
enrred from March to July, that of 1904 occurring the latter part 
of March, while the next highest recorded on the Havana gauge 
eccurred late in July of 1902, 

The river bank is approximately 12 feet above low water. Back 
from this the surface falls from 1 to 4 feet, and in places there are 
old channels and slonghs which are much lower. These bottom lands, 
except occasional sand ridges, have a gray alluvial soil, beeoming 
black when mixed with vegetable matter, are covered with a heavy 
timber growth, and furnish some pasturage in the late summer and 
fall months. When cultivated, the higher parts of the bottoms 
yield crops about two years out of three, but the lower parts are 
flooded so frequently that it is not profitable to cultivate them. AH 
of these bottom lands, when sufficiently drained and properly eulti- 
vated, produce large crops of corn and wheat. On account of the 
slight fall in the river, the level surface of the bottoms and their 
slight clevation above low water, the reclamation of these lands is 
expensive and often difficult. 

Near Pekin, Havana, and Beardstown, organizations have been 
formed under the provisions of the State levee and drainage laws and 
attempts made to reclaim tracts of this land by means of levees and 
pumps. ‘The Pekin-La Marsh levee and drainage district lies across 
the river from Pekin, covering an area of 2,500 acres, and is protected 
on all sides by levees, except abowt 14 miles on the northwest, where 
the bluff forms the back line of the district. 

An organization was effected in 1889 and work was completed in 
1890, The Peoria and Pekin Union Railway grade was used for 19 
iniles asa levee on the northwest side from the river to the bluff and 
5 miles of new levee was constructed along the river bank and up La 
Marsh Creek to the bluff. This levee was constructed with scrapers. 
Tt has a 14 to 1 slope on the river side and 1 to 1 slope on the inside, 
with a 8-foot top. The foundation for the embankment was not pre- 
pared in any way, stumps and logs being left, and in some instances 
trees were not even cut, and earth for construction was taken from 
both sides in such 4 manner as to leave a large continuous ditch on 
the inside. ~The company owning the section of railway track used ag 
a levee filled in a trestle and raised its track, burying old timbers and 
ties in both cases. The drainage ditches were constructed with 
scrapers. The pumping plant was located at the upstream corner of 
the district and a 4-foot outlet for low-water drainage was made at the 
downstream corner of the disirict. The only hill water flowing inte 
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the district is that which falls on the slope of the bluff which forms 
the back line of the district. The present pumping plant consists 
of 9 Menge pump with two wheels, which operates against a maxi- 
mum head of Ui feet. 

The district was flooded in 1892 from a break in the railway grade, 
caused by the water seeping along the old ties until it carried the 
levee away. During March, 1004, the water ran over the lower part 
of the river levee and also over the railway grade, causing a break at 
each of these places. Afier the district was flooded great damage 
was done to the levee by wave action on the inside. It is now 
acknowledged by those interested in the district that the original cross 
section of the levee was too small, that it was poor practice to build 


Pin. 4.—Map of dminage district along Minois River. 


the levee without first preparing the foundation to prevent seepage, 
to use banks with old timber running across them, and to have borrow 
pits on the inside. The drainage system would have been more eflt- 
cient if the ditches had been made with a dredge and the pumping 
plant located at the downstream corner of the district. 

The Lacey levee and drainage district, upon which work was begun 
in 1897, lies across the river from Havana. It covers an area of 5,180 
neres and is protected by 9.5 miles of levee, T miles being new levee 
and 2.5 miles on the north side an old, unused railway grade. The 
bluff forms the back line of the district for a distance of I mile. (Fig. 
4.) The river part of the levee was built on the ridge which marks the 
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river bank in ordinary high water. It has a 2 to 1 slope on the out- 
side and a 1 to 1 slope on the inside, with an 8-foot top. Tt varies in 
height from 6 to 13 feet, with an average of 8.1 feet. The founda- 
tion was prepared by clearing, grubbing, and thoroughly plowing the 
entire width of the base of the embankment, one short section having 
a 4-foot muck ditch under it. The work was done with scrapers, the 
earth all being taken from the outside, a 10-foot berm being left be- 
tween the borrow pit and the toe of the slope. The district is 
drained by a system of dredge ditches, which are 6 feet deep but hare 
no fall. The pumping plant is located near the middle of the river 
levee and consists of two high-speed engines, two horizontal fire-tube 
hoilers, and two horizontal centrifugal pumps with 20-inch discharge 


pipes. 
This district has not been successfully reclaimed because the levee 
was not built high enough. The top was supposed to be 20 feet above 


rr, 


Fig. 5.—Diigrnm showing form of levecs along Dlinofs River when constructed and as they now 
exist, 

Jow water, In 1902 the river rose to 19,2 fect, and the water ran 
over the old railway grade, which served as the north levee and 
flooded the distriet. In March, 1904, the river rose to 19.9 feet, the 
water ran over the low places in the levee, and a break in the railway 
grade was caused by a wave which came from a break in an old levee 
on Spoon River. After the district was flooded there were very high 
winds, which greatly injured the levee by wave action on both inside 
and outside where not protected by timber. (Fig. 5.) 

The Coal Creek levee and drainage district lies across the river from 
Beardstown, including an area of 7,000 acres, and was organized in 
1896. The Chicago, Burlington and Quincy Railway grade is used 
as a levee from the river to the bluff on the east side. Six miles of 
new levee was built on the south and west side, it not being necessary 
to levee against the river water on the north side, With the exception 
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of a short section at the north end of the west levee, it was constructed 
with a dipper dredge. The levee was raised to 3 feet above the 1844 
high-water mark. It has a 8 to 1 slope on the outside and a 2 to 1 
slope on the inside, but with no specified width of top. The founda- 
tion and the land used for the borrow pit were cleared, the stumps 
dynamited and pulled, and roots taken out to a depth of 8 feet. The 
earth was all taken from the outside, a 20-foot berm being left be- 
tween the edge of the borrow pit and the toe of the slope. — 

The district has not been flooded by river water sinee the comple- 
tion of the levee, and in that respect it is a success. The great diflt- 
culty experienced in the reclamation comes from the hill water. The 
streams which flow out of the bluff flow over the waste bank and flood 
the land within the district in such quantities that the pumping 
plant can not handle the water. For this reason the interior drain- 
age system has never been completed. During high water there 
is a great deal of seepage through the railway grade and some through 
the district levee. It is thought that if there had been a muck ditch 
under the levee there would have been no seepage, as the water 
does not go through the embankment, but through the top feet 
of the original earth, which contains a great deal of vegetable matter. 


LEVEE CONSTRUCTION. 


The material of the low land bordering on the Iinois River is 
excellent for Jevee construction, as its texture prevents water per- 
colating through it, A levee of this material when overtopped by 
a flood yields very slowly to the action of the water and only a small 
ereyasse is formed. Only one crevasse was observed which was 
deeper than the original ground surface, and-a number of places 
were observed where the water had run over the top for several 
days without producing any eroding effect. Wave action is the 
cause of the greatest injury to levees made of this material. Where 
the levee is exposed to an expanse of open water during a high wind 
the waves undercut the embankment at the surface of the water and 
the overhanging material falls into the water and is rapidly broken 
up and carried away, while the material above retains a vertical posi- 
tion. Where w levee is made of a sandy material the sand will not 
be dissolved, but will be rolled back by the action of the water, so 
that the overhanging mass will not assume a vertical form, but will 
be continually sliding down to the water's edge. Consequently wave 
action is to some extent retarded by the material from above the water 
line, and the slope is gradually flattened. 

A levee foundation should be cleaved of all vegetable matter and 
thoroughly plowed, and a muck ditch should be dug and refilled with 
good material, It should be from 2 to 4 feet in width and of sufli- 
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cient depth to cut through all vegetable matter or sand strata whieh 
‘are found near tlie surface, : 

The proper cross section for a levee depends upon the material of 
which it is constructed and the Jength of time it will be subjected to 
the flood. The conclusion deduced from all observations so far made 
is that the standard slope for the river side of a levee should be 3 to L 
in all classes of material. This slope is flat enough to be easily con- 
strneted, is readily kept clear of weeds and bushes by the use of the 
towing machine, does not slide when tramped over by stock in wet 
weather, is not difficult to set in grass, and offers greater resistance 
to the action of the waves than steeper slopes. The inside slope 
should vary from 2 to 1 in the best material, to 5 to 1 in the light 
sandy material. The better constrnetion would be to make the inner 
slope 3 to 1 in the best material, and in the lighter material, where 
the levee is over 8 feet in height, to reenforce the inner slope with 
a banqueite, the top of which should be kept at 8 fect below the tep 
of the levee. The width and slope of the banquette will depend upon 
the material used and the height of the levee, but under ordinary 
conditions the top width of the banquette should be from 20 te 30 
feet. Six feet is a snficient width on top for levees of the above 
eross section. 

To prevent the levee from being overtopped by waves, the crown 
should not be less than $ feet above the highest known stage of water, 
The crown should be brought to an apex by topping the above- 
deseribed cross section with 1 foot of earth. This lessens the risk of 
injury by such animals as moles and muskrats, which burrow near 
the surface through the levee, and also furnishes a supply of earth for 
repairs in case of an emergency. 

Tn constructing a levee the earth should all be taken from the out- 
eide, a berm of not less than 10 feet being left between the foot of the 
embankment and the borrow pit, and the slope of the first 10 feet of 
the borrow pit should be not steeper than that of the levee. There are 
materials in some localities where it would be necessary to leave a 
wider berm or continue the levee slope to 2 much greater distance 
beyond the foot of the Jevee. Ditches and borrow pits on the inside 
of the levee are extremely objectionable, and in ease it is necessary to 
borrow from the inside, earth should be obtained from a long dis 
tance, and in all cases deep pits should be avoided. 

Weeds and bushes should not be permitted to grow on levees. The 
weeds die and blow over, loosening the surface; bushes and small: 
trees kill the grass by shading the ground and their roots loosen the 
surface. The injurious effect of wave action is greatly increased by 
the presence of bushes and weeds, as their roots break ‘the sarface: 
and cause erosion to begin. Large trees should not be permitted to — 





IRRIGATION AND DRAINAGE INVESTIGATIONS. 463 


grow near, as their roots will penetrate the base of the levee, giving 
an opportunity for seepage, and when the tree is cut or dies it will 
decay, leaving large openings, which may cause crevasses. To pre- 
vent wave action the slopes should be set in redtop, bluegrass, or 
Bermuda grass. A strip of small, thick timber should be kept 
between the levee and any open water from which wayes can strike 
the levee, During a storm a levee can be protected from wave action 
by" placing at the surface of the water sacks filled with sand, brush, 
cornstalks, lumber and straw, held in position by stakes and wire. 

The grade line of the crown should be carefully inspected for at 
least two years after construction, especially where old channels and 
sloughs have been crossed, as settlement is liable to lower the top 
below the elevation which is necessary to insure protection ae 
extreme floods. 

Roads on the top of levees in a general way are objectionable, 
as low places are formed by ruts and chuck holes, and the edges of 
the crown are eut off by the wheels. Ifa levee is constructed with an 
additional top width for road purposes, and low places are promptly 
filled, the rond would not be an injury to it. A better location for 

_ a road is on top of a banqnette, which may be constructed on the inner 
slope. Fences should not be built on the slopes paralleling the levee, 
and they are objectionable on the crown. Where it is practicable 
to keep the slopes free from weeds and long grass by mowing, that 
method should be use. Where mowing is impracticable, the levee 
should be pastured, stock being kept off when the frost is coming 
out of the ground and during dry, hot weather, when there is danger 
of injuring the sod by close grazing. The flatter the slopes the less 
injury will be done to the surface by tramping. Some trails will 
be made on the levee and some injury done to steep slopes, bat usually, 
the sod becomes tougher and the surface firmer where pastured. 
The pastared levee will also be in better condition to resist the croding 
force of the water than the one which is abandoned to weeds and 
brash. During flood periods a patrol is necessary to seek out and 
strengthen weak places. Many crevasses originate from very small 
beginnings, and can be prevented if taken in time. 

The lands along the Hlinois River range in price from $5 to $60 
per acre, the lower yalue being for the land which floods every year 
and will furnish no valuable timber. The higher price is that at 
which owners hold high land, which overflows only at times of ex- 
treme high water, 

During the low-water years of the nineties large yields of corn 
and wheat were grown on such lands as were then reclaimed and its 
price advanced to $60 per acre. Had they been successfully protected 
from the water daring the floods of 1902 and 1904 the value of these 
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jands would have been greatly increased, as uplands, which are no 
as productive, are now valued at $125 to $150 per acre. The follow: 
ing estimate of the cost of reclaiming these lands is based on condi 
tions in the Lacey district. 


Estimated cost of reclamation per aere, 


Original cost..-._.. 

Cost of clearing. 

Buildings and improvements 

Levee assessment__—.----__ 

Additional levee assessment which world have been necessary 
to have constructed the levee to a sufficient height and 
eross section to withstand the flood witers___----.--__ — 


TOW) (008t 25+ ica oon es psa ene peer en eee aae nea 
Annnal expense. 
Interest on first cost, at 6 per cent__ 


‘Taxes, Insurance, and repafrs—— 
Pumping tax.-._.-----..--.- 


Averige aonual rental_. 


‘Anndal net profits cacy e fete — 226 


The productive possibilities of these lands are now being 9: 
ated, and renewed interest and activity is being taken in the work 
their reclamation, The problems to be dealt with and the nati 
the work necessary to be done is being better understood by the land 
owner, so that more profitable results will doubtless be obtained 
the future than haye been realized in the past. 


MACHINERY FOR LAYING TILE DRAINS. 


Experiments with machinery for digging trenches for tile ¢ 
were carried on in cooperation with the Towa State Agricultural 
lege under the direction of Prof. C. J. Zintheo, The machines ex] 
mented with consisted of a cutting wheel and a boiler and engine 
both for traction and operating the cutting wheel. Two views o 
machine are shown in Plate XXIU. The experiment was made 
on a farm of 480 acres, 320 acres of which needed drainage. Tt wi 
found necessary to make an open ditch 3 feet § inches deep to car 
the water coming from the higher lands. This was done with te 
and scrapers at a contract price of $9 per 100 running feet, or 9. 
per foot. This ditch was 3,650 feet long, making a total cost 
$328.50. This work cost the contractor $282.50, or 7.7 cents per 
ning foot, leaving him a profit of $46. 








An. Rpt. Office of Experiment Stations, 1094 PLATE XXIII. 




















FIG. 2.—MACHINE DiGaina DircHes FoR TILE DRAINS, REAR VIEW. 








1 of Experireant Stations, 1904 PLATE XXIV. 

















Fic. 1.—LayinG TILE IN TRENCH. 

















Fig, 2.—DisTaisuTine Tie 











‘An. Rpt, Office of Exoeriment Stations, 1904 PLATE XXV, 
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Fic. 1,—TANKS USED IN TESTING THE EFFECT OF DIFFERENT QUANTITIES OF WATER 
USED IN IRRIGATION ON THE GROWTH OF GROPS. 

















Fic. 2,—EFFECT ON THE GROWTH OF BARLEY OF APPLYING DIFFERENT QUANTITIES OF 
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The machine experimented with was used to dig the other ditches 
for this farm. It requires two men to run the ditcher, one to fire 
and keep up steam, and the other to run the excavating wheel and see 
that it euts the ditch true to grade. When the work is going properly 
a third man is required to lay the tile and cover them sufliciently to 
hold them in place, (PI. XXIV.) The following table gives the cost 
per day for running this machine, including attendance and fuel: 


Cost of operating ditching machine per dey. 


2 men, at $1.75 per day, with board, at $3 per week_._______ $4. 36 
Superintending leveling, putting in grade stakes, Inspecting 


Laying and covering tile. — 
1,810 pounds of coal, at $3.50 per ton delivered 
Water for botler_.___..- 


OM), -ncennnnene.----s2nne. 


‘Total cost per day....... Jeemeneweneannsannaconensee= 


The following table gives various items as to the work done and its 
cost; 
Data regarding work done, 


S-inch tlle laid__ 
G-inch tile laid 
4Jneh tile laid. 


‘Total thle lald, 
Total length of diteh dug by machine. 
Tota! length of diteh dug by hand__ 
Average depth of diggiug 
Average distance dug per day 


‘Total cost of digging 8,720 feet, or 529 rods____ 


The estimated cost of doing this same work by hand is shown in 
the following table: 


Petimated cost of digging ditehes by hand. 


210 rods for S-juch tile, at 45 cents__. 
0 rods for G-inch tile, at 40 cents. 
259 rods for 4inch tile, at 30 cents_. 


‘Total cost for hand digging. 
Difference in favor of machine digg! 
Difference in favor of machine digging, per red-—_-. 


Besides the lower cost there is the advantage of a saving in time 
or in the number of men employed, This work required three men 
and a machine for 11.75 days. It would take three men 29.4 days 


B. Doc, 421, 58+—80 
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to do the same work by hand. Where help is scarce, as it is in Towa, a 
saving of time is quite an advantage. The operation of the machine 
required skill even under the best conditions, and on very wet lands 
the machine will not work at all. This machine is not, therefore, 
recommended for the farmer unless he has a great deal of ditching to 
do, but contractors for this class of work would probably find it a 
good investment, as they could employ men who are trained in the 
operation of the machine and keep the machine and men employed a 
good part of the time, 
COOPERATIVE WORK. 


The work outlined in the preceding pages has been carried on in 

part under the direction of members of the regular force and in 
part by scientists connected with a number of colleges and experiment 
stations. The following is an outline of the organization under 
which the worl: was carried on in 1904: 
Prof. S. Fortier, with headquarters at the University of California 
at Berkeley, has had charge of all work in that State. The uni- 
versity and the State experiment station have aided in the work of 
this Office in the following manner: By giving a headquarters office 
free of rent; by aiding in the testing of pumps in the mechanical 
laboratory ; ; by making free of cost a large number of water analyses; 
by aiding in a study of the effects of irrigation on the quality of 
fruits and vegetables. Professor Fortier was assisted by Prof. J. N. 
Le Conte and Prof. E. J. Wickson, of the State University, and 
Mr. Frank Adams and Mr. A, J. Turner, of this Office. 

In Nevada we have cooperated with the State experiment station 
under a special State appropriation, the work being under the diree- 
tion of Prof. Gordon H. True, of the State station. 

In Oregon the field work was carried on under the direction of 
Direetor James Withycombe, of the State station, with Prof. FL L. 
Kent, as assistant. 

In Washington field work was carried on under the direction of 
Prof. O. L. Waller, of the State station, with Albert L. Smith, as 
assistant, 

In Idaho, Mr. W, F. Bartlett, of this Office, was detailed for field 
work in cooperation with the State engineer's office. 

In Utah field work was under the direction of Director J, A. Widt- 
soe, of the Utah Experiment Station, with Prof. W. W. McLaughlin, 
as assistant. 

Plate XXYV, figures 1 and 2, shows some of the work being done 
with crops grown in tanks to show the effect of the application of 
different quantities of water and the rate of loss by evaporation from 
soils and from the leaves of plants. 

In Montana field work was carried on under the direction of 
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Director F. B. Linfield, of the State experiment station, with Prof. 
J. S. Baker, as assistant, 

In Colorado field work was carried on in part by Mr. A. E. Wright, 
of this Office, and in part under the direction of Prof. L. G. Car- 
penter, director of the State experiment station, with Mr. S. L. Booth- 
royd and Mr. P. J, Preston as field assistants. 

In Nebraska field work was under the direction of Prof. O. V, P. 
Stout, of the State University. 

In Kansas field work was carried on at Garden City under the 
direction of Mr, A. E. Wright and Mr. A. B. Collins, of this Office, 
and at Hays under the direction of Mr. J. G. Haney, of the State 
experiment station. 

In Louisiana field work was carried on by Prof. W. B. Gregory 
and Prof. Morton A, Aldrich, of Tulane University, 

In New Mexico field work was under the direction of Prof, J. J. 
Vernon, of the State experiment station, 

In Arkansas the work was in part under the direction of Director 
W. G. Vincenheller, of the State experiment station, and in part done 
by C. E. Tait, of this Office. 

In Indiana field work in drainage was under the direction of Prof. 
W. D. Pence, of Purdue University, assisted by Mr. K. B, Duncan. 

Tn Towa field work in drainage and the testing of drainage and 
pumping machinery was under the direction of Prof. C, J, Zintheo. 

In Wisconsin field work was under the direction of Prof. A. R, 
Whitson; in New Jersey, under the direction of Prof. E. B. Voor- 
hees; in Porto Rico, under the direction of D. W. May, special agent 
in charge of the experiment station, and in Hawaii, under the direc- 
tion of Jared G. Smith, special agent in charge of the experiment 
station. 

Reports of cooperative investigations have not been received from 
Hawaii, Montana, Colorado, and Nebraska. 


TRRIGATION AND DRAINAGE PUBLICATIONS. 


During the year ended June 30, 1904, there were issued 5 bulletins, 
1 Farmers’ Bulletin, 2 circulars, 1 Yearbook article, and an article for 
the annual report of the Office. There were also submitted for pub- 
lication, but not actually printed, 5 bulletins and 1 special pamphlet 
for use at the St. Louis Exposition. Several separates have been 
reprinted, and a second edition of a large bulletin has been issued. 
The new matter published contains T17 pages and the stcond edition 
320 pages. 
The bulletins actually issued during the year were as follows: 
Egyptian Irrigation, by Clarence T. Johnston, Assistant Chief of Irrigation 

Sea Office of Experinient Stations, (Bulletin No, 130, pp, 100, pls 
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This is a study of the irrigation laws and practices in Egypt, made 
with special reference to suggestions for improvements in American 
irrigation. 

Plans of Structures In Use on Irrigation Canals In the United States, prepared 


under the direction of Elwood Mead, Chief of Irrigation Investigations, Office 
of Experiment Stations (Bulletin No. 131, pp. 51, pla. 22.) 


This is an album of plans for irrigation structures, designed by 
leading irrigation engineers of the West, made from drawings exhib- 
ited at Paris in 1900 and at Buffalo in 1901. 


Report of Irrigation Investigations for 1902, under the direction of Elwood 
Mead, Chief of Trrigation Investigations, Office of Experiment Stations, con- 
taining the following reports: Irrigation in the Mountain Water District of 
Salt Lake County, Utah, by E, R. Morgan; The Use of Water from the Wood 
Rivers, Idaho, by J. D, Stannard; Irrigation Investigations on Sand Creek, 
Albany County, Wyo., by B. 2. Fleming; Irrigation in Washington, by QO. TL. 
Waller; Irrigation Investigations {n Montans, by Samuel Fortier; Irrigation | 
Systems on Stony Creek, Cal. by W. T. Clarke and C, W, Landis; Irrigation 
in the Black Hills, 8. Dak. by A. B, Crane; Rice Irrigation In Louisiana and 
Texas, by Frank Bond; Third Progress Report on Silt Measurements, by J. O. 
Nagle; Irrigation Experlments at the Missouri Experiment Station, hy H, J. 
Waters; Irrigation in Wisconsin in 1002, by A. R. Whitson; Irrigation Tnyes- 
tigations In New Jersey, 1902, by BE. B. Voorhees; Use of Pumps for Erriga- 
tion in Hawaii, by Jared G, Smith, (Bulletin No. 183, pp. 265, pls, 12, 
figs. 16.) 


This bulletin gives the results of the fourth season’s inv er 
of the problems of irrigation, the results obtained in similar investi- 
gations in previous years being reported in Bulletins 86, 104, and 119 
of this Office. 


Storage of Water on Cache In Poudre and Big Thompson Rivers, by ©. B. Tait, 
Assistant in Irrigation Investigations, Office of Experiment Stations. (Bulle 
tin No. 154, pp. 100, pls. 5, figs. 10.) 

The reservoirs built for the storage of the winter and flood dis- 
charges of these two streams are described, and some of the results of 
the use of stored water are also given. 

The Acquirement of Water Rights in the Arkansas Valley, Colorado, by 3. 8B. 
Greene, ex-State engineer of Colorado, (Bulletin No. 140, pp. 83, pl. 1, fig. 1.) 
This bulletin diseusses the laws of the State governing the aequire- 

ment of rights in relation to the physical conditions of the valley; 

the organization of canal companies and the contracts and agree- 
ments under which they dispose of water, in relation to physical eon- 
ditions, Stute Jaws, and the prosperity of farmers and canal builders, 
and the judicial and administrative customs and institutions of the 

State as they affect the agricultural industry of the valley and the 

State as a whole, This bulletin is intended primarily for the benefit 

of intending investors and settlers. It gives them a knowledge of the) 

conditions which should be looked into before investments are made 
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and points out the sources of the desired information. It is also a 
study of the laws and institutions of the State from the standpoint 
of their effect upon the prosperity of the State, by one who has had 
a large part in deyeloping the system under consideration and is 
deeply interested in the future of the State. 

Drainage of Farm Lands, by C. G, Eliott, Drainage Expert, Irrigation Investi- 
gations, Office of Experiment Stations. (Farmers' Bulletin No. 187, pp. 40, 
figs. 19.) 

This bulletin gives practical directions for laying out drains, dig- 
ging trenches, laying tiles, and caring for drains. It gives also diree- 
tions to enable farmers to determine what kinds of drains to make, 
how large to make them, and the cost. 

Supplemental Report on Drainage in the Fresno District, California, by C. G, 
Elliott, Agent and Expert, Irrigation Investigations, Office of Experiment 
Stations. (Cireular No. 57, pp. 5.) 

A report on drainage plans for the district around Fresno, Cal., 
was published last year. This circular gives additional data on the 
rise and fall of the ground-water level during the year, to be used as 
a basis for computing the capacity of drains to be supplied. 
irrigation in the Valley of Lost River, Idaho, by Albert Eugene Wright, Agent 


and Expert, Irrigation Investigations, Office of Hxperiment Stations, (Cir 
cular No. 58, pp. 24.) 


Last River, Idaho, sinks in the sands of its bed and rises again 
below. Mr. Wright made a series of measurements to determine the 
losses of water from the river and the effects of diversions above the 
sinks on the flow of the river below, This report contains the result 
of his observations and measurements. 


Rerlew of trrigation Investigailons for 1903, by Elwood Mead, Chief of Irriga- 
Hon Investigutions, Oftice of Experiment Stations, Pp. iv, 469-502, pls 6. 
(Reprint from Annual Report of Office of Experiment Stations for 1903.) 
This is a report of the work of this Office for the year ended June 

20, 1903, telling what work was carried on and the localities where it 

was done. 

Preparing Land for Irrigation, by R. P. Teele, Pp, 12, pls. 2, fig 5. (Reprint 
from Yearbook, 1903.) 

This is a brief article on methods of clearing and leveling land, lay- 
ing out ditches, and applying water, based on Bulletin No. 145, re- 
ferred to hereafter. 

The following publications were prepared and submitted for pub- 
lication but not actually printed before the end of the fiscal year. 
They have since been issued: 


Irrigation in Northern Italy, Part 1, by Elwood Mead, ('bief of Irrigation In- 
vestigations. (Bulletin No. 144, pp. 100, ple. 17, figs. 14.) 
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Doctor Mead spent the summer of 1903 in Ttaly studying the sys- 
tems of administration of streams, construction of irrigation works, 
methods of operating canals, and agricultural practices. This bulle- 
tin is a partial report of his observations. It describes the irrigation 
works of Lombardy and Piedmont, the system of agriculture fol- 
lowed, the laws under which works are built and managed, and the 
Jaws and customs under which they are maintained and the water 
distributed to farmers. Cooperation in ditch management has gone 
much further in Italy than in the United States. The benefits de- 
rived from this are among the most important things brought out by 
this bulletin. Public control of the use of streams is also more com- 
plote in Italy than in the United States, the Government maintaining 
a board which determines the feasibility of proposed ditch projects 
and the likelihood of interference with existing rights. 

Preparing Land for Irrigation and Methods of Applying Water. (Bulletin No. 

145, pp. 84, pls. T, figs. 33.) 


Each year tens of thousands of farmers begin irrigation. Most of 
them come from sections where irrigation is not practiced, and they 
are therefore entirely unfamiliar with methods of irrigation farming. 
This bulletin is prepared especially for such farmers. Tt deals with 
methods of removing sagebrush, leveling land, applying water, and 
the preparation of the land for the different systems of putting on 
water. The conditions governing the choice of a method of irrigat- 
ing are discussed, and comparative statements of cost are given. 
There are many things about irrigation farming which can be learned 
by experience only, but this bulletin will be of great help to beginners 
by giving them the results of the experience of others. It is 
illustrated from drawings and photographs of the implements 
structures used and methods employed. 


Current Wheels: Their Use in Lifting Water for Irrigation. (Bulletin No, 146, 
pp. 38, pla. 4, flgs, 21.) 


Current wheels are often the cheapest means of raising small yol- 
umes of water short distances where much larger volumes are flowing 
by. A wheel can lift only a small percentage of the water passing it, 
and the cost of construction inereases so rapidly with increased size 
that the large wheels necessary for high lifts can not be profitably 
built, but there are many places along streams and the upper sections 
of canals where enough water for a small area ean be lifted a few feet 
with almost no cash outlay and without injury to lower users except 
for the small quantity of water taken. Bulletin No. 146 gives illus- 
trations of a number of wheels which are in use, with statements as to 
the material required, the cost of construction, and the area served. 
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With the drawings and data given in this bulletin any farmer having 
ordinary tools should be able to construct a current wheel. 
Report on Drainage Investigations in 1903, by C. G. Billott, Dratnage Expert, 


Irrigation Investigations, Office of Experiment Stations, (Bulletin No. 147, 
pp. 62, pls. 5, figs. 12.) 


Tt is estimated that east of the one hundredth meridian there are 
about 100,000,000 acres of land too wet for agricultural use which can 
be reclaimed by drainage. West of that line there are large areas 
which, while they are in an arid region, receive sufficient drainage 
water from higher lands or from ditches to render them unproduc- 
tive. These lands can also be reclaimed by drainage. The work of 
this Office has been the making of plans for the drainage of wet lands 
in all parts of the United States and the giving of advice on drainage 
projects. Bulletin No, 147 describes the conditions found in a num- 
ber of localities examined and gives the plans worked out for their 
reclamation. While the report deals with specific localities, it is 
valuable for other regions, since it will suggest the steps which should 
be taken there. 


Report on Irrigation Investigations in Humid Sections of the United States In 
1908, under the direction of Elwood Mead. (Bulletin No. 148, pp. 45, pls. 3.) 


This report deals almost exclusively with the irrigation of market- 
garden crops. Most of these grow rapidly and have but a short sea- 
son, and 2 few days of dry weather seriously check their growth. 
There are few seasons when such dry periods do not occur, and irriga- 
tion as an insurance against them has proved very profitable. This 
bulletin contains a number of reports deseribing the works used and 
the crops raised in different sections. Irrigation in Market Garden 
Districts in the Vicinity of Eastern Cities, by E. B. Voorhees, describes 
a number of plants in the vicinities of Boston and New York and 
gives the cost and something as to the profits realized. Irrigation 
Experiments in New Jersey in 1903, by E. B. Voorhees, gives the 
results of experiments with asparagus and small fruits at the New 
Jersey Experiment Station. Irrigation During the Season of 1903 at 
Missonri Agricultural Experiment Station, by EH. J. Waters, gives the 
results of irrigation of strawberries, asparagus, nursery stock, onions, 
and corn. One of the most notable results was the prevention of rust 
on asparagus. Irrigation in the Artesian Basin of South Dakota, by 
A. B. Crane, describes the wells in James River Valley of South 
Dakota and discusses the results of the use of their water for 
irrigation. 
irrigation and Drainage Investigations of the Ollice of Experiment Stations, by 

R. P. Tecle- (Document No, 723, pp. 23, pls. 2, figs. 5.) 








DIETETICS IN RELATION TO HOSPITALS FOR THE INSANE. 


By W. 0. Atwater, Chief of Nutrition Investigations. 
INTRODUCTION, 


Wherever a large number of persons are fed at public or private 
expense, as in the Army and Navy, hospitals, prisons, almshouses, 
and large boarding houses, certain questions very naturally arise in 
connection with the food supplies so used. Among such questions 
are these: 

(1) Are the amounts of nutrients allowed and consumed adequate 
to the individual need? 

(2) Is the dict sufliciently varied, wholesome, and attractive? 

(8) Is the most economical system or method followed for pro- 
viding, preparing, serving, and utilizing the food? 

Until within a very few years the value of dietary studies for an- 
swering such questions, and particularly the last two, has not been 
fully realized, for the reason that they have been largely undertaken 
from the purely physiological point of view, to ascertain the require- 
ments of the human body, But the need for practical application of 
the knowledge gained by stich inquiries has gradually developed, as 
there has come to be a better realization of the enormous sums ex- 
pended for food not only in private families, but for the various 
classes of people living at the expense of the state. 

The importance of more thorough study of the dietaries of public 
institutions and other large groups of persons fed under more or less 
uniform conditions either at public cost or by private means is com- 
ing to be generally felt, The number of charitable institutions and 
the number of persons supported in them at the expense of the com- 
munity is already large, and rapidly increasing. The philanthropy 
of to-day demands that the welfare of the inmates shall be most care- 
fully considered. The cost to the taxpayer requires the closest 
economy consistent with their welfare. 

Tn the home, on the farm, in the factory, in commercial establish- 
ments, on railroads, in municipal enterprises—indeed, almost every- 
where—the results of scientific research are being put to practical 
use. It would seem that they ought to be capable of being utilized 
in the dietetic management of public institutions. The probability 
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of their successful application here is rendered all the greater by 
the fact that during the past few decades a very large amount of 
scientific inquiry, and that of the highest order, has been devoted to 
the studies of food and nutrition. 

A few words regarding what has already been accomplished in the 
proper feeding of groups may not be out of place. The problem of 
properly feeding the Army and Navy has for many years received 
the attention it deserves, and, in general, it may be said that all civi- 
lized nations make the attempt to do this in accordance with well- 
established principles of nutrition. Numerous dietary studies have 
been made at schools, universities, and other educational institutions 
in various countries, In many instances it has been possible to make 
sugwestions for improving the diet materially without increasing its 
cost, or for decreasing the cost without affecting the nutritive value 
or attractiveness. 

Ever since the care of the insane has received its due share of atten- 
tion as a branch of medicine, attempts have been made, a5 a matter 
of course, to suit the diet to the need of the patients, and American 
and European literature contains many references to diet tables, lists 
of food served, and similar data. As early as 1843, J, Pereira’ in 
his treatise on food and diet, gives data regarding the kind and 
amount of food consumed at three English hospitals for the insane, 
and C. A. Lee,! in his supplement to the American edition of Pereira’s 
book, gives similar data for the Boston Lunatic Hospital and the 
Limatic Asylum at Manhattanville, N. Y. In his report on food 
and diet suited for almshouses, prisons, and hospitals, J. 5. Gould © 
also gives data regarding the food served at the Boston Lunatic 
Asylum. The reports of hospitals for the insane and similar public 
institutions undoubtedly contain much data of a similar nature, "but 
as yet no attempt has been made to collect such information. 

In 1893, Dr. Austin Flint* prepared » dietary schedule for New 
York State hospitals for the insane at the request of the State com- 
missioners in lunacy, who recognized the need of some uniform and 
rational system of dietetics for such institutions. The following 
year the recommendations for diet and food supplies at State hos- 
pitals were somewhat modified on the basis of experience.* 

There are apparently few reports of actual dietary studies in Amer- 
ican institutions for the insane. J.D. Munson! gives a brief acount 





@ A treatise ou food and let. New York, 1843, p. 255. 

®Ibid., p. 317, 

©A report on food and diet sulted for almshouses, prisons, and hospitals, 
New York, 1852. 

@ New York State Com, Lunacy Rpt., 5 (1892-93), p, 13, 

“New York State Com. Lunacy Rpt., 6 (1893-94), p, 14 

f Amer. Jour. Insanity, 52 (1805-06), p. 58, 
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of such investigations at the Kankakee and Northern Michigan agy- 
lums, the study at the Kankakee institution having been made by 
Miss S. E. Wentworth. Similar in seope is the work of Mrs. Ellen 
H. Richards and Miss 8. &. Wentworth’ at nine institutions in Bos- 
ton for charity and correction. The conditions at some of these 
institutions may perhaps be fairly compared with those existing at 
hospitals for the insane, though none of them were especially de- 
signed for this class. 

General discussions of hospital dietetics have been published by 
Mrs. Richards." C. W. Pilgrim,’ and undoubtedly by many others. 

A number of reports of investigations regarding the diet of the 
insane and related topics have been published by European investi- 
gators, but no attempt is made to summarize this work here. 

A few years ago the writer began a study of the methods and prac- 
tice of feeding the inmates of hospitals for the insane at the Connecti- 
cut State Hospital,’ and later continued the work, in a more extended 
and systematic way, in the New York State hospitalae The results of 
these investigations proved of such value that a series of similar studies 
was inaugurated at the Government Hospital for the Insane, Wash- 
ington, D. C. With the cordial cooperation of the superintendents 
of this hospital it was possible to make a large number of valuable 
studies there at small expense and without interfering with the 
regular routine, The results of these studies are reported and dis- 
cussed in a bulletin‘ recently published by the Oilice of Experiment 
Stations. A résumé of some points connected with the work follows: 


FOOD STUDIES AT THE GOVERNMENT HOSPITAL FOR THE 
INSANE. 


Tn an institution like a hospital for the insane, where there are so 
many different classes of patients, and especially in one where there 
are many different dining rooms and kitchens, to complete such an 
investigation as this would ordinarily require considerable time. 
Fortunately for the progress of the investigation at the Government 
hospital it was possible to make very satisfactory arrangements for 
the prosecution of the inquiry, and these were readily agreed to by 
Dr, A. B. Richardson, who until his death was superintendent of the 
institution and who thoroughly appreciated the requirements of the 


*Tustitntions Conmr, Rpt, 2 (1807), p. 206. 

Amer. Jour. Insanity, 52 (1805-06), p. 214. 

e Ibi, p. 220, 

“Connecticut Storrs Sta. Rpt. 1899, p. 142, 

*New York State Com, Lunacy Rpts, 10 (1897-98), [, p. 81; 11 (1898-09), 
D. 190; 12 (1809-1900), p. 6S; 13 (1900-1901), p. 30, 

1U, 8. Dept. Age. Office of Experiment Stations Bul. 150. 
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work. His successor, Dr. W. A. White, also recognized the value of 
the work and aided it so far as was practicable. Mr. H. A. Pratt, 
who for several years has been associated with the nutrition investi- 
gations of the Department of Agriculture, which center at Middle- 
town, Conn., and had assisted in carrying on the inquiry in the hos- 
pitals for the insane in New York, was given charge of the details 
of the studies, With this cooperation the results accomplished at the 
hospital during the experimental period were large and furnished a 
number of interesting and suggestive facts, At the same time the 
investigation did not interfere in the least with the regular routine 
of the work there. 

- The more important part of the inquiry carried on consisted of 
dietary studies in different wards and dining rooms. Each study 
included determinations of the amounts of different cooked foods 
sent to the dining room, food served at the table, food rejected, and 
food which waz not served and was returned to the kitchen. Record 
was also kept of the number of persons at each meal during the study. 
These data served for the caleulation of the quantities of nutrients 
and energy per man in the food served, eaten, and rejected. Obser- 
vations were also made of the methods of preparing, cooking, and 
serving the food and of utilizing that which had been sent into the 
dining room bat had not been served. 


FOOD CONSUMPTION. 


Twenty-six such studies, each one week in duration, were eom- 
pleted and reported; 22 with patients and 4 with employees. The 
total number of persons included approximately 1,600 male patients 
and 125 employees, both male and female. The results showed that 
on an average the food consumed--i. e., food actually eaten by the 
patients (males)—furnished 90 grams of protein, 102 grams of fat, 

59 grams of carbohydrates, and 2,705 calories of energy per man per 
day. In a few of the wards the food consumption was somewhat 
lower than this and in some it was higher, but in the majority of cases 
the variation of the individual studies from the average was not 
unusually wide. The results of the four studies with employees 
showed that they ate on an average 123 grams of protein, 169 grams 
of fat, 493 grams of carbohydrates, and 3,970 calories of energy per 
man per day. Considering patients and employees together, the aver- 
age for the total number included in these studies was 92 grams of 
protein, 106 grams of fat, 368 grams of carbohydrates, and 2,785 
calories of energy per man per day. 

Whether these figures would represent the diet for the whole insti- 
tution it is impossible to state with certainty, because there were sev= 
eral wards in which studies were not made; but from a superficial 
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observation of the patients and employees in these wards it was 
believed that in respect to their physiological needs or actual food 
consumption they did not differ materially from those included in the 
studies. Since the number of persons included in the studies was 
rather more than half of the total population of the hospital and rep- 
resented most or all of the different classes of patients and employees, 
it is probable that the average of the results obtained giyes a fair 
indication of the conditions for the whole institution. 

A comparison of these results with those obtained in other institu- 
tions and with commonly accepted dietary standards indicates that 
the patients and employees at the Government hospital were certainly 
receiving adequate nourishment. In an extended series of investiga- 
tions carried on in the New York State hospitals for the insane, under 
the writer's direction, it was found that the food consumption of male 
patients in 26 studies averaged 89 grams of protein and 2,685 ealories 
of energy per man per day, and that of employees, male and female, 
in 6 studies averaged 95 grams of protein and 3,185 calories of energy 
per man per day, the average of all 82 studies being 90 grams of pro- 
tein and 2,700 calories. Both patients and employees apparently had. 
fully as much food as they cared to eat, The food itself was of excel- 
lent quality and generally well cooked and served. There was a lib- 
eral allowance of meats. The diet was more or less varied. There 
were no apparent indications of undernourishment—indeed, the popu- 
lation of the hospitals appeared to be well fed. It is noticeable that 
the food consumption at the Government hospital was about the same 
for the patients but appreciably larger for the employees than for 
corresponding groups at the New York hospitals. 

It would hardly seem that the requirements of the patients as a 
whole in this institution are larger than those of men in ordinary life 
at sedentary oceupation, since the majority of them had no active 
‘employment. A commonly accepted dietary standard for such per- 
sons which is known to be liberal as regards protein, calls for 100 
grams of protein and 2,700 calories of energy. As shown by the fig- 
usre given above, the average food consumption of the patients was 
near enough to this to warrant the assumption that it was sufficient to 
meet their bodily needs. 

The employees included in the studies comprised officers, clerks, 
ward and dining-room attendants, waiters, and house girls. In 
respect to food requirements these may perhaps be compared with 
men at light to moderate muscular work, in which case the commonly 
aceepted dietary standard calls for 112 grams of protein and 3,040 
calories of energy. Considering the four studies with attendants, the 
average for which is given above, their diet would seem to be very 
generous if not excessive. 
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FOOD WASTE. 


From the statistics of food purchased for the hospital during the 
year ending just before these stndies were begun it was caleulated 
that the supply was sufficient to furnish the total population for the 
year an average of 127 grams of protein, 172 grams of fat, 517 grams 
of carbohydrates, and 4,107 calories of energy per man‘ per day. 
Similar figures were not obtained for the food purchased during the 
time of the studies, but from an examination of the accounts it seems 
fair to assume that the supply would differ but little from that of the 
preceding year in actual nutritive value. Assuming that there wonld 
be no difference in this respect, and that the average food consump- 
tion found in the dietary studies represents the condition for the total 
population, it would appear that between the purchase of the stup- 
plies and the serving of the food there is a loss of at least a fourth of 
the total amount. Part of this loss is, of conrse, due to shrinkage and 
deterioration in the storing and handling of the materials, but the 
larger part of it occurs in other ways. From the data collected in the 
dietary studies it was found that. on an average the patients rejected 

18 per cent of the total amount served to them and the attendants 22 
percent. This represents only the part of the food that was rejected 
on the plates, and does not include the excess of food brought into the 
dining room over the amounts served to the individuals at the table. 
The latter made a small but appreciable proportion of the food sent 
from the kitchen to the dining room, and being commonly too small 
to be returned to the kitehen and utilized in * made-over™ dishes, it 
usually went with the wastes from the plates, so that the total waste 
from the dining rooms would be even larger than the figures given, 
or averaging about 25 per cent for the whole institution, as near as 
can be estimated from the data obtained in the studies. Tn the studies 
in the New York hospitals for the insane the corresponding average’ 
waste was found to be about 30 per cent. In studies with private 
families the waste has sometimes been found to be as high as 8 or 10 
per cent of the total food purchased, and in boarding houses 20 per 
cent has been noted in exceptional eases. With large institntions it 
is more difficult to avoid waste than with families or with moderate 
sized groups. 

In general it may be said that the Government hospital diet which 
was generous in kind and amount and well prepared furnished the 
patients and employees with quantities of protein and energy at 
least as large as the commonly accepted dietary standards for men 
with a similar amount of muscular work would indieate to be neees- 
sary. The amounts provided and served were in general consider- 
ably Jarger than the amounts eaten. So far as can be judged from 
the resuslt of these studies as compared with similar data obtained 
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elsewhere, the dietetic management of the institution was very satis- 
factory. Opportunities for improvement were observed, but these 
have to do with details rather than with the system as a whole. In 
the detailed discussion of the investigations referred to (see p. 475), 
ways have been pointed out which would lead to a more economical 
use of the food supplied without in any way rendering the diet Jess 
attractive or reducing the amount below a proper allowance. 


FOOD REQUIREMENTS OF THE INSANE. 


Some consideration of the requirements of insane hospital diet as 
a whole, and of the possibility of fixing upon satisfactory dietary 
standards for such institutions, will not prove without interest, 

Tn providing food for the population of a hospital for the insane, 
two fundamental principles should be recognized. One is, that the 
kinds and amounts of food should be adapted to the actual physio- 
logical demand, The other is, that these demands differ with differ- 
ent classes of persons. A distinction between patients and employees 
and a classification of patients according to physiological: demand are 
therefore desirable. Such a classification of patients, however, might 
not accord with either that based upon the diagnosis of the mental 
disease, or that which is recognized for convenience of hospital ad- 
ministration, or that which actually obtains at the tables of a given 
hospital. To the physiological chemist it might seem that the classi- 
fication which the alienist makes by the nature of the mental disease 
and his own classification by physiological demand for nourishment 
night be brought into more or less accord. But it is evident that the 
exigencies of hospital administration do not always permit, the assign- 
ment of patients to tables by such principles of division. 

Regarding the actual physiological demand, as expressed in quan- 
tities of nutrients and energy of food, comparatively little is known. 
From available data it seems fair to conclude that the principal fac- 
tor is the degree of physical activity. If this is the case, the prin- 
ciple would be the same for the insane as for people in normal mental 
condition, It is more than likely, however, that there are exceptions 
to this principle; that there may be classes of the insane who eat 
more and may actually need more than people in normal condition 
with corresponding physical activity, while it is also probable that 
there are other classes who need less food than the normal amount. 

Tt has been suggested that one of the important functions of the 
brain is to regulate the metabolism. There seems to be evidence that 
there are mental states in which this regulation is abnormal, but we 
have as yet no very clear idea as to the nature of that regulation 
when it is normal or the conditions which make it abnormal or the 
effect of any given form of mental disease in this respect, So true is 
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this that any attempt to discuss the principle is largely a use o 
words to cover ignorance. Perhaps the nearest approach we ean 
make to a definite statement fitted to the present purpose is that there 
may be conditions in which the proper regulation of metabolism by 
the brain is so interfered with that the total metabolism of nutritive 
material is out of accord with the normal physiological need. 

This leads us to distinguish between two ways in which the nervous 
system may exercise a control over the quantity of material metaba- 
lized in the body. The one is ‘automatic, the other involves the 
action of the will, either consciously or instinctively. This latter is 
touched upon beyond (p. 481). It is the former, the automatic regu- 
lation, which was referred to in what was just said. Whether this 
regulation is exercised from nerve centers within or outside the brain 
is not material for this discussion, The point is this: Such forms of 
metabolism as the cleayage of proteids of either food or protoplasm, 
which accompanies muscular exertion, or the oxidation of carbo- 
hydrates or fats by which the energy potential in these compounds is 
made kinetic and available for that muscular work, are somehow 
under the control of nerve centers or at Jeast largely influenced by 
them. In normal bodily conditions, and with anormal supply of food 
material, that control is so exercised that the quantity of material 
metabolized is more or less nearly proportional to the muscular work 
done. It is possible that there may be forms of mental disease in 
which the control of metabolism by the nervous system is interfered 
with, so that the amount of material metabolized does not accord with 
the demand. In such cases, if they occur, the body might transform 
a much larger amount of material in order to accomplish a given 
amount of. work than would be necessary if the regulation were nor- 
mal. Such a theoretical condition might be compared to that of a 
manufacturing establishment in which the engineer should fail to do 
his duty and consequently the amount of coal burned in the furnace to 
keep the machinery in motion would be excessive. People in such 
condition might need more food than those in mental health with eor- 
responding physical activity. The experienced gained in the investi- 
gations carried on at the Government hospital and elsewhere, how- 
ever, has not shown any form of mental disease or any class of the in- 
sane to which this description would apply. In other words, no class 
of patients was found whose food requirements seem to be in excess of 
the demand due to muscular or mental activity. 

To this last statement, however, there is a possible exception. Tt is 
believed by some hospital physicians that there are terminal dements 
who digest their food less completely than if they were in normal 
health, and hence, in order that the amount actually absorbed may be 
sufficient to meet the physiological demand, they may require more 
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food than would otherwise be necessary. The way to test this ques- 
tion would be by comparing the food eaten with the residue excreted 
by the intestines. So far as the writer is aware, no quantitative ex- 
periments have been published in such form and number as to settle 
this question. Without them it would be unwise to pronounce a 
judgment as to whether the imperfect digestion of food by patients of 
this class would be sufficient to materially increase this requirement. 
However, in view of what has been actually learned of the food con- 
sumption of people of this class it seems fair to question whether there 
is much real ground for assuming that terminal dements as a class 
need more than the small quantity of food which their low physical 
and mental activity would naturally call for. 

This is equivalent to saying that thus far no such theoretical con- 
sideration or attested results of experience have been found which 
would seem to warrant the statement that the insane require more 
food than people in mental health with corresponding activity. 

The statements so far made refer to the automatic regulation of 
metabolism by the nervous system. There is, however, a voluntary 
control of the amount of food consumed. The control thus exercised 
may be cither instinctive or intentional, but with people in normal 
condition it is a most important factor in regulating the food con- 
sumption, When a man is in mental health, his judgment or instinet, 
or both, tell him more or less accurately when he has eaten enough, 
but the person with imperfect mental development, as the idiot or 
imbecile, may be without even the instinctive consciousness that his 
needs are satisfied. If the food is set before him he may continue to 
eat as long as the comfortable feeling continues, even if in so doing 
he eats to a great excess. Such persons may seem to need large quan- 
tities of food, but it is doubtful whether this is an indication of real 
physiological demand and whether it may not be an injury and hence 
a wrong to the patient to allow him to gratify this inclination. 

On the other hand, there seem to be indications that a loss of men- 
tality may be accompanied by diminished physiological demands 
for nutriment. Certainly the instances noted in connection with the 
investigations in the New York State hospitals of the diet of patients 
of the infirm class, a large number of whom were vegetative dements, 
showed that the quantities of food eaten were so small as to suggest 
that when low mental activity thus occurs with low physieal activity 
the food requirement is reduced to a minimum. 

To the layman it might seem that some classes of patients, espe- 
cially the chronic disturbed, who apparently labor under considerable 
mental agitation, might require unusually large quantities of food; 
but it is a question whether hospital experience supports this assum- 
tion. 

H. Doe. 421, 58-§——31 
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Taking the facts thus far found, it seems fair to conclude that the 
physiological demand of the insane for nutriment, so far from 
larger, is, on the whole, rather smaller than that of people in 
health. This, however, should be sccopted an 2 [present Ope 
and not as a generalization warranted by long-continued and aceu- 
rate test. 


FOOD CONSUMPTION VERSUS PHYSIOLOGICAL DEMAND. 


It is often assumed that the appetite may be taken as a measure of 
the quantity of food that should properly be eaten. If this is true 
in some cases it certainly is not true in all. With most people the 
amount eaten is influenced largely by the taste of the food and the 
habits of the eater. Physicians and hygienists are very generally 
of the opinion that a large proportion of the well-to-do people in 
this country eat more than is necessary, and this opinion is certainly 
borne out by statistics of food consumption. But even 
that people of sound mind have such good judgment and self-control 
and freedom from bad habits of eating that their appetites and 
inclinations will adjust their diet to the actual demands of their 
bodies, irrespective of the attractiveness of the food they find in the 
market and on their tables, we could hardly assume that people 
whose judgment, acquired habits, and self-control are a3 unreliable 
in other respects as is the case with many of the insane could be 
depended upon to make the wisest choice in so delicate and diffienlt 
a matter as the adjustment of nutriment to physiological needs. Tt 
seems fair to consider that large numbers of the insane are inclined 
to eat thoughtlessly, As a matter of fact, they seem to eat whatever 
is set before them, asking no questions and taking no thought as to 
whether or not it is more than they need, so long as hunger is satisfied 
and no physical discomfort is felt. 

Man, like other animals, can dispose of much more food than is 
needed for his sustenance. The less his understanding of his phys 
ical needs the more ready is he to eat unwisely. It would seem that 
the question may be safely asked whether the administering of foods 
to some classes of insane people is not very much like the feeding of 
animals. If this be so, it would be only natural to expect that so 
long as the food is supplied to them they will eat a great deal more 
than is really needed. Of course account must be taken of the 
patients who are disinclined to eat and may be underfed unless they 
have special care, and it may be that many patients would give no 
indications of dissatisfaction if less food were supplied them than 
they actually need. 

The matter may be put in another way, Excessive eating is 
injurious to health. The same is true of insufficient nourishment, 
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People of sound mind guard themselves more or less against the 
evils of exeess or deficiency, though many fail to do so and suffer in 
consequence. A considerable part of the population of the hospitals 
for the insane can not be expected to exercise any such good judg- 
ment, If they are fed without regard to their needs, the natural 
result in many cases would be excess. Such feeding is uneconomical 
from the standpoint of hospital administration, if not injurious to 
the patient himself. It may be that others eat too little, though the 
observations reported in the recently published bulletin of this Office * 
and in the account of studies in the New York State hospitals would 
indicate that the amount of food supplied to patients could hardly 
be considered deficient. 


PHYSIOLOGICAL DIETARY STANDARDS. 


This brings us to the consideration of the question, What are the 
physiological demands of tho different classes of the insane? Our 
present knowledge of the actual needs of insane hospital patients of 
different classes is insufficient. We have quite generally accepted 
physiological standards for persons in health of different age, Sex, 
and occupation, but considerable accurate observation and experi- 
ment will be needed to establish reliable and satisfactory standards 
for people in abnormal mental and physical conditions, 

With the insane, as with others, it is important to distinguish 
between different classes and learn the needs of each class, One 
important part of the investigation at the Goyernment hospital was 
to find out the quantities of food actually eaten by patients of dif- 
ferent classes and different sex. 

Tn lack of exact information as to the actual needs, the best that 
can be done is to make as accurate estimates as possible. As data 
for those we may use: 

(1) Dietary standards for persons in health, taking into account 
the facts upon which the standards are based and what is known of 
the relation between age, sex, size, and especially oecupation, physical 
and mental, on the one hand, and the demands for nourishment on 
the other. 

(2) What can be found concerning the probable demands of differ- 
ent classes of the insane, as compared with those persons in health. 


DIETARY STANDARDS FOR PERSONS IN HEALTH. 


Taking into account the results of a very considerable amount of 
research concerning the actual food consumption of persons of differ- 
ent age, sex, and oecupation, and under different conditions of 
environment, and the results of a large number of metabolism 


«U.S. Dept. Agr., Office of Experiment Stations Bul. 150. 
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experiments, including those with the respiration apparatus * in Ger- 
many and those with the respiration calorimeter ® in this country, it 
is possible to deduce certain values which appear to represent more or 
less closely the needs of persons under different conditions. These 
dietary standards, however, are at present based upon insuffielent 
data, and a great deal of painstaking research will be necessary 
before any hard and fast rules can be laid down concerning the 
quantity of nutrients and energy best suited to average persons of 
‘lifferent age, sex, and occupation. One subject now much discussed 
is the demand for protein. A considerable amount of observation 
and of well-attested experiment shows that people with little, and in 
some cases with not inconsiderable, muscular activity are content 
and apparently maintain good health with much smaller quantities 
of protein and energy than the current standards (European and 
American) call for. The questions of the funetion of proteids in 
nutrition and the actual needs by people of different classes, oecu- 
pations, and environment demand much more thorough study than 
they have thus far received. 

The standards tentatively proposed by the writer for adults, under 
ordinary conditions of health and environment, are as follows: 


Dietary standards for adults in health, 








Man with modorately active muscular work 
Man with light to moderate muscular work . 
Man with work .. 





DIETATY STANDARDS FOR THE INSANE. 


The results of the dietary studies carried on in the different hos- 
pitals for the insane serve to indicate how much nutrients and energy 
the patients of different classes are ordinarily obtaining in the food 
actually eaten. The concordance of results for similar groups of 
patients in different hospitals is sufficient to show that their actual 
food habits are not greatly different. 

The patients in the Government hospital at Washington consumed 


—_——S va 
«¥or a description of the resptration apparatus, see summary of results by 
Pettenkofer and Voit, Ranke, and others in U. 8, Dept. Agr, Office of Experl- 
ment Stations Bul, 45, p. 265, 
See report of experiments by W. O. Atwater and associates In U. 8. Dept. 
Agr., Office of Experiment Stations Bula. 44, 09, 109, and 130, 
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on an average a diet furnishing practically the same quantities of 
protein and energy as those in the dict of similar patients in New 
York State institutions, It docs not seem that the inmates of either 
institution had less than they needed, if one may judge by their phys- 
ical eondition, the reports of attending physicians, and other ayaila- 
ble information. Basing our inferences upon what would appear 
to be the food requirements of persons in health and upon the actual 
food consumption in the majority of American hospitals for the 
insane in which dietary studies have been made, it would seem that 
the ayerage hospital population would be amply nourished with a 
diet furnishing 90 grams of protein and 2,700 calories of energy per 
man per day, and very likely somewhat less would suffice for healthful 
nourishment. It is, however, better to err on the safe side, and to 
supply too much rather than too little; and for general practice it 
might be better to consider the physiological demands as requiring 
a diet supplying 100 grams of total (corresponding to 92 grams of 
digestible) protein and haying a fuel value of 2,950 calories of energy 
bad ean per day. The corresponding data on the basis of * per per- 

” per day, assuming the population to be approximately one-half 
aes, would be 85 grams of the total, or 78 grams of digestible pro- 
tein, and 2,500 calories of energy. 3 

It is very important, however, to distinguish between the physio- 
logical standard which is intended to meet the actual demand for 
nourishment and the hospital standard or ration allowance, which 
must provide not only enough food to meet the physiological demands, 
but also an additional amount as margin to cover the shrinkage and 
waste. 

The following table brings out more clearly the relation between 
the ration allowance and the proposed dietary standard, and shows 
the necessary ration allowance with different margin percentages. 
The basal amounts, i. ¢., the actual amounts of nutrients and energy 
in food consumed with no allowance for margin, are 85 grams of 
protein and 2,500 calories of energy in the dietary standard. Tf the 
ration allowance is based upon these figures with different percent- 
ages of margin the results given in the table are obtained. 


Proposed ration allowances per person day, based upon the suggested 
standard for the insane, Toith diferent baareiaa coe ntealaoe waste, ete, 














able portions of food are left adhering to the pans in which they 
are baked, or in the water in which they are boiled. When the food 
is served at the table, the portions are not always fitted to the tastes 
and the eating habits of the individial persons before whom they 
are placed. Sometimes the portions left on the dishes from which 
the food is served and which are carried back to thee kitchen are 
not worked up into palatable dishes and served again, as they might 
be. In many such ways as this wastes occur, and the aggregate is 
inuch larger than one would commonly think. 

To prevent waste entirely is impracticable, because some of it is 
inevitable, The best that can be done is to reduce it to a minimum. 
It is possible, even in large institutions, to provide for the utilization 
of food so that the losses shall be small. This can be accomplished 
by a better understanding of the nutritive values of food and of the 
demands of the people for nourishment, and by improvements in 
methods of storing, handling, and especially of preparing and serv- 
ing the food. In this way it will be possible to provide more palat- 
able and more attractive nourishment at lower cost. This was 
demonstrated in the course of the studies at the Government hospital. 
From time to time opportunities for improvement were pointed out 
to the late superintendent and were promptly acted upon by him, 
and he stated that, in his opinion, as a result of these investigations, 
the cost of the food during.the last six months of the year in which 
‘the studies were made was lower than for any other corresponding 
period during his connection with the institution. 

That a very material reduction in the amount of waste is possible 
is suggested by a study of the data showing the waste in the indi- 
vidual studies at the Government hospital. In many cases the waste 
was due largely to the fact that the menu was not entirely suited 
to the dietary habits or desires of the persons partaking, For in- 
stance, in one study, breakfast foods, meat stews, and leguminous 
soups were not relished: from a fourth to a third of the oatmeal 
and nearly a half of the hominy served were wasted. That the diet 

here pointed out was ample is evident from the fact that 

e of such large waste of individual foods, the persons included 

in the study received fully as much of nutrients and energy as the 
ge, judging by the values given above. 

milar facts were brought out in other studies. It would undoubt- 

be possible to devise means for suiting the diet more nearly to 

references and idiosyncrasies of the consumers in such cases, 

fas at the same time effect a pecuniary saving. Such a condition 

has been observed in investigations made elsewhere, Thus Praus- 

nitz, a prominent German physiologist, in speaking especially of the 

‘diet of hospitals, has pointed out the fact that in order to be entirely 

satisfactory a diet must conform to previously acquired food habits. 
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Mrs. Ellen H. Richards, in considering her studies of dietaries in 
institutions in Boston, has also observed that it is not enough to 
calculate the nutritive value of food, to have it cooked aecording 
to the best recipes, and served in the most attractive manner. The 
food must have a familiar appearance and taste, because people pre- 
fer that to which they are accustomed. Novelty in food does not com- 
mend itself to those who have been used to little variety. Therefore, 
for the most successful and economical feeding of persons in institu- 
tions it is essential to consider their previous dietary habits, 

On the other hand, monotony in the diet is also to be avoided, 
Where the menu is repeated each week, as is common in institutt 
the patients associate certain days with certain diets and become 
averse to the food before it is served. A less regular rotation of 
meals could be provided, and it would undoubtedly add to the 
attractiveness of the diet. 


FOOD STUDIES NEEDED. 
FEEDING EXPERIMENTS. 


We can hardly emphasize too strongly the statement that it is 
impossible to assign accurate dietary standards for the patients of 
different classes in a hospital for the insane. The difficulty is that 
the observations are not yet sufficient. .It would not be difficult to 
make observations and special feeding experiments which would 
throw much light upon this important question. Such experiments 
are greatly needed, and it is hoped that they may be made in the near 
future, A well-regulated hospital for the insane affords a most ex- 
cellent opportunity for such experiments, and they could be made 
without the least detriment or inconvenience to the patients, and the 
expense would be small in proportion to the value of the results, 
Until they are made, the best we can do is to assume that for the 
chronic insane, those who are past recovery, the physiological demand 
would be similar to that of people of sound mind and similar physical 
activity. The reason for this is found in the fact that the actual 
physiological demand of people in health, according to the best 
imowledge now obtainable, varies chiefly with the degree of mus- 
cular work. How special forms of intellectual activity and nery- 
ous tension affect the demand for food, either in mental health or in 
mental disease, we do not yet know, but it seems probable that with 
people in mental and physical health and without special demands 
for intellectual effort the average physiological needs are not far 
from those expressed in the current dietary standards. There is now 
much discussion among physiologists regarding the supply of protein 
and some are inclined to think that the current standards call for more 
than is actually needed, but, at any rate, it may be regarded as per- 
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tain that the amounts suggested by these standards are abundant 
enough to exelude the idea of underfeeding. 

Very little is definitely known regarding the food requirements of 
convalescents and others whose bodily health is not normal. Judged 
by the diet generally prescribed, the consensus of opinion of physi- 
cians seems to be that it should be as generous as the patient can wtil- 
ize without overtaxation of the digestive and assimilative functions, 
the idea evidently being that the tissue waste and exhaustion of illness 
may be quickly repaired by an abundant supply of building material. 

How far the plane on which a man is nourished affects his general 
well-being, his resistance to disease, and his ability as a worker can 
not be settled without much further study. The idea is, however, 
generally held that a generous diet is more favorable to good results 
than the reverse. At least we often find that a continued low plane 
of living is attended by unfavorable results. A receht recognition 
of this is found in the agitation in England regarding the under- 
nourishment of laborers and laborers’ children. In view of these 
facts and other similar considerations it would certainly be unwise to 
restrict unduly the food supply of hospital patients in any way that 
might Jessen their chance of recovering or diminish their physical 
resistance to the advance of disease, It is fitting, therefore, that 
* dietary standards which are certainly generous should be selected for 
purposes of comparison, 

As regards the insane, the important distinction is to be made 
between the acute—that is, those who may recover—and the chronie— 
that is, those who are past recovery. For those who may recover it 
would be hardly wise to lay down rules for diet based solely upon 
quantities of nutrients and energy. The treatment of these, like the 
treatment of the sick in general, is a matter for the expert physician. 
To provide fitting and ample diet for such patients is the plainest and 
most pressing duty. 

If a large number of feeding experiments could be made with dif- 
ferent classes of patients in hospitals for the insane, it would be pos- 
sible to secure much of the data needed for fixing upon the best 
dietary standards, 


DIETARY STUDIES. 


The work at the.Government hospital represents the second kind of 
research needed, though it naturally comes first in order of time. Its 
chief feature, as has already been explained, was a study of the amounts 
of food actually eaten by the hospital population and a comparison 
of these amounts with the amounts purchased and those served at 
the table. The results of these dietary studies show decidedly that 
the aionais supplied much exceeded the actual demand for nourish- 

y do not yet show exactly what is this physiological 
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demand, but they help indieate how it may be determined. — 

also help to bring out more clearly the ways in which 1 

may be improved while the cost is diminished. They lead to a nme 
ber of inferences, among which are the following: 

(1) The physiological demand for nourishment, ohana 
the basis of a dietary standard for the hospital dietary, can be found 
only by actual observation and experiment, 

(2) The actual food supply must be in exeess of this) 
demand, the difference between the two being found in the inevitable 
aivickage and waste in the storeroom, kitchen, and dining room. 

(3) The actual shrinkage and waste are much larger than is eom- 
monly supposed. They can be reduced by improved methods, ee 
cially those of cooking: and serving the food. . 

(4) Tn like manner, the food should always be made attractive to 
the eye and the taste, nutritions, and adapted to the special wants 
and habits of patients of different classes. 


PREPARATION OF FOOD AND MENUS. 


Tn connection with nutrition investigations there is 
for much useful work in devising ways of cooking and Pi ct 
and of making attractive dishes from left-over materials which might 


otherwise be wasted; since such foods, though perfectly wholesome, | 
are not of such a character that they could readily be served again 
in their original form. In the home many of the most palatable 
dishes are made from simple and inexpensive ingredients, and in 
part, at least, from some food remaining after the family has been 
served. The proper preparation of such dishes frequently requires 
considerable time and care. A recipe which perhaps: gives a very 
satisfactory dish when prepared for a small family is not always) 
easy to use under conditions where food must be cooked for a large | 
group. This is due in part to the fact that large quantities often 
require special methods of mixing and handling, and there are other | 
considerations which will be readily appreciated by those who are 
familiar with the practical problems of cookery, It is obvious that 
the time required for preparation must not be excessive, otherwise the | 
final cost of the dish made of inexpensive ingredients may be out of | 
all proportion to its attractiveness or nutritive value. It is in devis-| 
ing ingenious ways of meeting such problems as are suggested above | 
that the expert dietitian has an abundant opportunity for useful work ] 
in connection with studies of institution dietetics. 

At the time of the New York State hospital dietary studies some 
work of this character was undertaken and proved very useful. 
Recipes for a number of dishes were suggested, printed on leaflets, 
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and distributed to the various hospitals for trial. The results were 
highly satisfactory and inade it evident that much good would come 
from a continuation of sueh work. Much useful information along 
euch lines has of course been accumulated by institution dietitians, 
somo of which has been made aecessible by publication. 

The devising of menus of such a character that an attractive meal 
is provided is another matter requiring skill and judgment. Tt is 
obvious that if economy is sought the major portion of the meal must 
be composed of inexpensive foods, with just enough of the more 
attractive and perhaps more expensive foods to render the whole 
palatable. This does not by any means imply that the inexpensive 
foods are necessarily unpalatable. Bread ts one of the most econom- 
ical foods and would perhaps be as much missed from the diet as any 
single article, yet bread is made much more palatable to the ordi- 
nary individual by the use of a small portion of butter, which is, 
pound for pound, considerably more expensive than the bread. In 
ways like those suggested the person with a thorough knowledge of 
the principles of nutrition, the nutritive yalue of foods, and skill in 
their preparation can do a great deal to render the diet of institu- 
tions attractive without adding unduly to its cost, Preliminary 
experimenting is required and should form a part of future inves- 
tigations connected with institution dietetics. 


CONCLUSION, 


The above discussion does not imply that there is anything espe- 
cially at fault in the present management and methods of the Gov- 
ernment hospital or that there is eall for radical or sudden change. 
Indeed the conditions there are evidently in many ways much above 
the average. Tt means that in general, so far as appears from studies 
made in a large number of hospitals for the insane, the condition of 
affairs in this department of hospital service is just what is found 
in the different departments of many large establishments, as in 
manufactories and railroads, where the progress of the times de- 
mands better equipments, accommodations, and products, and where 
closeness of competition and increasing needs require more careful 
economies, The increase of seientific knowledge and practical expe- 
Tieice shows how improvements may be brought about in hos- 
pitals as well as in business and commereial enterprises. The con- 
dition which has been found to prevail in hospitals for the insane 
is not one for serious criticism nor is anyone especially to blame for 
the deficiencies. The improvement is simply what ought to come in 
the natural course of events. The only blame would be where there 
is failiire to make the needed effort toward improvement, 


eo 
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Economy in the food expenditures of institutions is desirable, but 
it should always be remembered that a reduction of the cost of the 
dietary is not the only object, nor even the chief object, of an inquiry 

‘Tike those which have been carried on in Connecticut, New York, 
and Washington, D. C. Humanitarian considerations are of far 
higher consequence. Some of the inmates of the hospitals may be 
eured, and everything possible should be done by diet or otherwise 
to facilitate their cure. Of the incurables a large proportion have 
a keen appreciation of the comforts and discomforts of their condi- 
tion, and their sources of enjoyment are necessarily so restricted that, 
with a large proportion, the pleasures of eating are probably para- 
mount. To alleviate their discomforts and to provide as mueh as 
possible of the things which contribute to their happiness is a most 
evident duty, and these ends may be served, in part at least, by fitting 
the food to the needs of the body and rendering the diet attractive and 
palatable. 

What should be especially pointed out here is that if investigations 
like those which have been undertaken can be properly continued 
it will be possible to learn much concerning the ways in which 
the food may be better adapted to the actual needs of the patients 
of different classes and to devise improvements in the planning of 
menus and in the preparing and serving of the food which will fit 
it better to the varying tastes of the hospital population and at the 
same time prevent unnecessary waste. The outcome will be advan- 
tageous in at least three ways: (1) Hospital life ean be made, in part 
at least, less wearisome to the patients; (2) dietetics ean be 
more in accord with the demands of hygiene; and (3) the food supply 
can be more economically used, thus reducing the cost of the diet, 





EXPERIMENT STATION WORK IN CORN CULTURE, 


By J. 1. Scuucre, Office of Bxperiment Stations. 


The corn crop constitutes the actual basis of American farming. It 
is of value as a bread, a forage, and a fallow crop. It is grown in 
eyery State and Territory, the area ranging from several thousand 
acres in some to as many millions in others. The principal corn- 
growing States harvest from 200,000,000 to 300,000,000 bushels an- 
nually, and the total yearly yield of the entire country amounts to 
over 2,000,000,000 bushels, 

The attention given the crop by the experiment stations has been 
and continues to be in proportion to its importance as a national 
resource. Irom the time the stations were established investigations 
on the different phases of corn culture have been carried on, and data 
showing the results obtained under different conditions have aceumu- 
lated. The literature on the subject issued by these institutions in 
the form of bulletins and reports is very extensive. The lines of 
investigation have always been directed by existing needs, and as a 
good example of this fact the work with varicties may be cited. The 
earlier work of the stations was most largely in the direction of deter- 
mining the relative yielding capacity of different varieties, but as the 
data increased and the best varieties for different localities and condi- 
tions were singled out, attention was turned toward the improve- 
ment of these varieties in produetiveness and chemical composition, 
and most promising, and, in fact, epoch-making, results have already 
been obtained. It is of interest, to note along what lines the experi- 
mental work has been carried on, the progress that has been made, 
and the influence the results have upon the corn production of the 
country at large. The numerous publications at hand treat of soil 
preparation, planting, cultivation, root pruning, detasseling, irriga- 
tion, rotative and continuous cropping, development of the root sys- 
tem, different methods of harvesting, improvement of varieties, com- 
position of different parts of the plant, the uses and value of the 
crop in feeding, either as green fodder or silage, and diseases and 
insect enemies, together with numerous other lines of work. 

The presentation of the results covering the whole subject of corn 
production for a series of years is necessarily more or less frag- 
mentary, and the object of this article is to bring the matter together 
for comparison and study, The progress and achievements of the 
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movement ean best be shown in this manner. This article is limited 
to the discussion of what may be called the euliural work with corn, and 
such subjects as diseases, insect enemies, and feeding value of the crop 
have been omitted. Feeding experiments have been carried on very 
extensively, and this phase of the subject, in order to do 4b junkies, 
requires separate treatment. 


CORN IN CROP ROTATIONS. 


Corn is a cleansing crop, and for this reason, as well as its universal 
culture, lends itself most admirably to American crop rotations. Tt has 
quite generally entered into the rotation experiments of the experi- 
ment stations, but the results are usually reported as showing the 
benefit accruing to the soil from the rotation as a whole, and i in only 
a few instances do they show a direct and definite bearing upon the 
crop itself, 

At the Indiana Experiment Station ® rotation experiments 
in 1880 and carried on for fifteen years have shown how the -yielawee 
corn may be affected by continuous grain culture and by pays. 
grain in rotation with timothy and clover. On one series of | 
corn, oats, and wheat were grown in rotation with each other, w! 
at the same time on another series these same crops were grown in 
rotation with timothy and clover. No manure or fertilizer was used, 
in order that the results might show more clearly the relation of the 
rotation to the yield of corn. ‘The yields obtained from year to year 
were in favor of the rotation, including timothy and clover, and in 
one season the difference amounted to 10.67 bushels per acre.’ Tt was: 
also observed that the productive capacity of the all-grain plats de- 
creased much more rapidly than that of the timothy and clover 
series, In 1895 the results for the preceding nine years showed an 
average increase of 22 per cent in the yield of corn in favor of this 
same series, In 1896 both series of plats were plowed and planted to 
corn, and the yields for the all-grain and timothy and elover plats 
were 48.42 and 54.08 bushels per acre, respectively. 

The influence of crop rotation on the yield of corn is also indicated 
in the results of rotation experiments begun at the Illinois Station in 
1876.¢ The average yield in 1893 for the last six years of the test on 
a plat continuously i in corn and receiving barnyard manure 
was larger than the yield on plats growing corn, oats, and clover in 


rotation without fertilizers of any kind, but a similar plat receiving 


no fertilizer treatment yielded much less than the plats under rota- 
tion. It was shown that continuous corn growing on unmanured 
land reduced the fertility of the soil, while corn growing in rotation 
with oats had the same tendency, but apparently to a lesser bic 
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Commercial fertilizers applied annually in continuous corn growing 
did not bring the yield up to the results on the rotation plats, or even 
to the results on the plats growing corn and oats alternately. Tn 
184, in this same experiment.* corn grown in rotation with oats and 
clover yielded 40 per cent more than corn in continuous culture, Tn 
1895 the land under the rotation containing clover again gave de- 
cidedly superior yields as compared with the land under other meth- 
ods of cropping without the use of manures or fertilizers. 

‘The effect of corn culture on the succeeding crop ‘was shown in 
experiments at the South Dakota Station,’ in which the difference in 
the yield of wheat following corn and on summer fallow was only 
one-third of a bushel per acre. In another trial in an unfavorable 
season an increase of 16.12 bushels of oats per acre was obtained 
where this crop was grown after corn instead of after wheat, 

At the North Dakota Station * corn proved to be a good rotation 
crop for wheat and flax. In a very dry season the yield of wheat 
after wheat on fall-plowed Jand was 5 bushels per acre, and on land 
which had produced a crop of corn the year before, 24.6 bushels. 
Th a very wet season wheat after wheat gave 21 bushels per acre. and 
after corn, 22 bushels, and on summer fallow, 18 bushels, A marked 
increase in yield in the dry season is ascribed to the conservation of 
soil moisture connected with corn culture. 

A soil test ut the Connecticut Storrs Station 4 conducted for twelve 
years, in which different crops were grown in rotation, showed that 
the nitrogen and phosphoric acid applied in the fertilizers were most 
effective where corn entered the rotation. 


VARIETIES. 


Varieties of corn have been tested by nearly all experiment sta- 
tions, and the following are among those which have been most pro- 
ductive in different localities: 

Dent varieties—Yellow: Early Yellow Rose, Leaming, Legal 
Tender, Reid Yellow Dent, Champion Yellow Dent, Golden Beauty, 
Golden Eagle, Cloud Early Yellow, Murdock, Nickle Plate, Stewart 
Improved, and Riley Favorite. White: Cocke Prolific, White Rock- 
dale, Blount Prolific, Hess White, Burr White, Red Cob Ensilage, 
Champion White Pearl, Calhoun Red Cob, Huffman, Mammoth 
White Surprise, White Superior, Mosby Prolific, Iowa Silver Mine, 
Welborn Conscience, Boone County White, St. Charles White, and 
Shaw Improved, 





4 Mlnols Sta. Bul. 37. 

>South Dakota St. Bul. 79. 

e North Dakota Sta, Bul, 51. 

#Connecticut Storrs Sta, Rpt. 1901, p. 127. 





496 REPORT OF OFFICE OF EXPERIMENT STATIONS, 


Flint varieties —King Philip, Triumph, White Flint, Longfellow, 
Angel of Midnight, North Dakota, Mercer, Will Gehu, and Sanford. 

The Llinois Station * considers Reid Yellow Dent, Golden Eagle, 
Towa Silver Mine, Riley Favorite, White Superior, Leaming, and 
Boone County White as standard varieties for Illinois, 

A summary by the Mississippi Station ” of the comparative yields of 
yellow and white varieties of corn from seven corn-growing States, 
the flint and flour varieties being excluded, shows that in 1267 tests 
with 490 varieties the average of 217 white varieties has been 2.5 
bushels per acre in excess of the yield of 273 yellow varieties, and that 
ut only one of these stations have the yellow varieties given the better 
average yield. A conrpilation of analyses made by the Pennsyl- 
vania Station © shows that the difference in composition of the yellow 
and white varieties is too small to be of any significance. 

At this same station,’ in a comparison of a flint and «a dent corn 
for soiling purposes the dent variety gave an average yield of 45 per 
cent more dry matter than the flint corn, but when fed whole to 
eattle there was a waste of 124 per cent of the dent corn, while all of 
the flint corn was eaten, It was shown that the flint corn was less 
woody and richer in protein than the dent variety. In Maine® 
Southern White Dent gave larger yields for an average of five years 
than a Maine variety of flint corn, but the quality was not so good, 
and, in general, the flint corn was more profitable. 

The results of three years’ experiments at the Indiana Station‘ led 
to the conclusion that varieties which yield most grain produce less 
stalk, and that early maturing varieties yield a larger proportion of 
grain to stalks than the late sorts. 

The results of variety tests at the different stations show wide fluc- 
tuations in yield with the same variety in different years and even in 
the same field, and often large yields are obtained from compara- 
tively little-known sorts. The Illinois Station’ found that a variety 
planted on thirteen different plats scattered throughout the trial area 
ranged from early to late, and varied in yield from 45.8 to 100.8 
bushels per acre, showing that all variations in yield can not be safely 
accredited to varietal differences. Data for thirty-four varieties 
grown from one to five years at the Indiana Station * show a range of 
thirty-three days in the time required to mature the several varieties, 
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of 44 bushels of corn and over 3} tons of stalks in the average yield 
per acre of the field varieties, of 24 per cent in the average proportion 
of stalk and ear, of 7.3 per cent in the average proportion of shelled 
corn, of 23.4 per cent of shrinkage in caring, of 18 per cent in the pro~ 
portion of barren stalks, of 17 per cent in the proportion of stalks 
affected with smut, and of 43 per eent in the proportion of ele both 
smutted and barren. 

At the Illinois Station* mixtures of two and four rattan gave 
larger yields in two years out of four than these same varieties grown 
by themselves, 

SEED, 


Experiments conducted at a number of stations with kernels from 
the butt, middle, and tip portions of the ear showed but little differ- 
ence in yielding capacity. ‘Tests of this kind were made at the Ohio 
Station’ during a period of nine years, Ench year seed was taken 
from the butts of ears grown from the butt grains, and, in like man- 
ner, middles from middles and tips from tips. The results differed, 
but immaterially. Results obtained at the Kansas Station ° for five 
years also showed but little difference in yiela from seed taken from 
different parts of the ear. 

Samples of seed corn obtained from 18 different States in 1998 and 
from 20 in 1899 were compared at the Arkansas Station.t The seed 
represented 10 Northern, 7 Middle, and 3 Southern States, and 11 
varieties. The difference between yields of the same variety from 
different sources in the same latitude was sometimes greater than the 
average difference between varieties from different latitudes. The 
yields from seed of Golden Dent grown in the North varied from 15.9 
to 48.8 bushels per acre. The results of two years’ work indicated 
that seed corn grown in the same or nearly the same latitude as that in 
which it is to be planted will give the best results. At the Alabama. 
Station * seed corn from Ilinois gave a smaller yield than seed corn 
yrown in the South, and in a second test seed corn from Virginia 
seemed to be more productive than seed from Illinois, Delaware, Geor- 
gia, and Alabama. At the Tennessee Station’ seed from the North 
gave smaller total yields, but a higher percentage of grain than south- 
ern seed. Several of the northern varieties ripened in 97 days, while 
119 days were required to mature the best yielding southern varieties. 
At the Michigan Station’ seed from a well-ripened crop and from 
one not fully as mature was planted for comparison. The total yield 
from the well-ripened seed was 19,184 pounds per acre as compared 
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with 17,210 pounds for the other. The effects of continued use of im- 
mature seed corn were studied for five years by the Wisconsin Sta- 
tion and it was found that very immature seed corn gave smaller 
yields of corn and stalks and-slightly earlier maturity than the fully 
matured seed. The largest yields in the tests at this station were 
obtained from seed corn gathered slightly immature. 

The effect of fungicides on the vitality of seed corn was studied by 
several stations. The Vermont Station® found that seed of low 
vitality was injured by treating with water heated above 120° F.; 
below that temperature the treatment seemed beneficial, With 
another variety no perceptible effect, even from a higher temperature, 
was noted. Soaking the seed in Bordeaux mixture was somewhat 
beneficial. Soaking for fifteen minutes in copper sulphate solution 
had no effect, but when this treatment was continued for an hour or 
longer the seed was injured. The Ohio Station * concluded that the 
treatment of seed corn with hot water at 132° F. for fifteen minutes 
or a one-half per cent solution of potassium sulphid is to be recom- 
mended for hastening the germination and inducing the plant to 
pass as quickly as po%ible the period of greatest vulnerability to 
smut infection, namely, the early stage of the seedling eae it is 
extremely delicate. At the Kansas Station? it was found that the 
germination of corn was scarcely affected when treated with a 10 per 
cent solution of potassium acetate for 24 hours, a 0.5 per cent salu- 
tion of potassium cyanid for 1 hour, a 10 per cent solution of potas- 
sium sulphid for 24 hours, a 10 per cent solution of sodium acetate 
for 24 and 48 hours, and a 10 per cent sodium sulphate solution for 
24 and 48 hours. * The effect of the fungicides upon the vitality of 
the seed was shown first by the germination being retarded, then by 
the percentage of germination being lowered, and finally by the entire 
prevention of germination. Tn general, the effect upon the seed was 
proportional to the time of soaking and the strength of the solution, 


PLOWING AND SUBSOILING. 


The work with plowing and subsoiling has given widely varying re- 
sults in different seasons and at different stations. Subsoiling, asa rule, 
was of little importance under favorable soil and moisture conditions. 
Subsoiling at the Georgia Station * gave no material increase in 
in one test a difference of only 0.89 bushel per acre being recarded. 
Red upland* with hard clay subsoil plowed to a depth of 5 inches and 
subsoiled 5 inches deeper, showed in each case a small loss from subsoil- 
ing on fertilized plats, as compared with plats not subsoiled, but on 
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unfertilized plats there was an increase of 3.09 bushels per acre in 
favor of subsoiling. At the South Carolina Station ® 
the seed furrow did not improve the crop. Plowing land 4 inches deep 
at the Alabama Canebrake Station ° yielded 24.1 bushels per acre with 
the corn planted in beds, and Iand plowed 10 inches yielded 24.2 
bushels with the corn planted on the level. Subsoiled plats at this 
same station in 1903 ¢ produced on an average 2.5 bushels per acre less 
than plats not subsoiled. The season was very wet, and no material 
difference resulted from different methods of preparing the soil. In 
experiments at the Michigan Station ¢ one of three plats of sandy soil 
was plowed 4 inches deep, while the other two were plowed 8 inches 
deep, and one of these was subsoiled 6 inches below the furrow. 
Tn 1895 and 1896 all plats were planted to corn; the second year the 
depth of plowing for all plats was 6 inches. The first year, which 
was unusually dry, the subsoiled plat produced a slightly better yield 
than the plat not subsoiled; but the second year, which was unusually 
wet, there was no apparent gain. Experiments in subsoiling were 
carried on for several years at the Nebraska Experiment Station * and 
‘the results obtained on a loam containing alkali and underlaid with a 
compact subsoil showed that subsoiling increased the yield in most 
cases, but when the season was very wet it failed to show any benefit. 
Tn the western part of the State subsoiling where the subsoil was loose 
and porous reduced the yield by about one-half. Fall plowing gave 
generally better results than spring plowing, and plowing early in the 
full or in the summer was more effective in increasing the yield than 
plowing late in the fall. The benefits resulting from fall plowing are 
considered due to the fact that the fall-plowed soil is more compact in 
the spring than spring-plowed soil. Land plowed 4 inches deep, either 
in the fall or the spring, gave a better yield than land plowed 8 inches 
deep, and disking 3 inches deep in the fall gave better results than disk- 
ing 6 inches deep, but it was not as effective as shallow plowing. Sub- 
surface packing the soil according to the Campbell method of soil eul- 
ture decreased the yield when it was done in the fall, but produced an 
imerease when done in the spring. In cooperative tests throughout the 
State the results showed that on clay subsoil 80 per cent of the trials 
were favorable to subsoiling, but on a loam subsoil only 23 per cent. 
In eight cases of the fifty-nine reported the effect of subsoiling was 
unfavorable the first year, but favorable afterwards, and in four eases 
the beneficial results disappeared by the third year. 

Of sixteen cooperative tests with deep and shallow plowing for corn 
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in different sections of the State, under the direction of the Nebraska 
Experiment Station,’ nine gave an increased yield from deep plowing 
and three from shallow plowing, the other tests remaining indifferent. 
In eight of the tests the corn suffered more from drought on the shal- 
low than on the deep plowing, In 1890 the Illinois Station” 
obtained 56.4 bushels of corn per acre from land which was not 
plowed but only disked shallow, 59.9 bushels from land plowed 2 
inches deep, 69.4 from plowing 4 inches deep, 69.8 from plowing 6 
inches deep, and 71.7 from plowing 8 inches deep. In’ 1891 no very 
great differences were obtained from plowing land 2, 5, and 10 inches 
deep. At the Indiana Station ° the average yield for three years was. 
but slightly different for land plowed from 4 to 12 inches deep, while 
the best general results are reported by the Oklahoma Station * from 
plowing about 6 inches deep and subsoiling 4 inches lower, The 
effect of the depth of plowing on the yield of corn was also studied 
by the New Hampshire Station * by fall-plowing a series of plats 3, 
5, 7, and 9 inches deep. The plats were similarly prepared in the 
spring and planted to Leaming corn. During the latter part of the 
season the deeper plowed plat showed the most vigorous and 

est growth, At the time the corn was put into the silo the plat 
plowed 3 inches deep yielded 14.2 tons of fodder per acre; that 
plowed 5 inches, 26.2 tons; 7 inches, 29.4 tons, and that plowed 9 
inches, 28.2 tons per acre. It is concluded from the experiment that 
for a deep soil deep fall plowing is preferable to shallow plowing for 
corn, while with an impoverished soil deep plowing can not be prae- 
ticed. 


MANURING. 


In general, on the more fertile soils of the Central and Western 
States the use of commercial fertilizers for corn is not profitable at 
present. Barnyard manure, as a rule, increases the yield and shows 
good residual effects, but may not be profitable under all conditions, 
In the Eastern and Southern States, however, manuring with barn- 
yard manure or commercial fertilizers or with combinations of both 
is quite generally profitable. Numerous experiments show that, on 
the whole, a complete fertilizer containing phosphoric acid combined 
with small amounts of nitrogen and potash is most likely to give 
good results. Experience shows that definite rules for the use of 
fertilizers on corn can not be given. The results of fertilizer experi- 
ments made by a number of experiment stations and here summar- 
ized bear out this conclusion. 
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At the Connecticut State Station * in connection with growing corn 
continuously for six years on the same land treated with different 
kinds of manures or receiving no fertilizer whatever it was found 
that the sixth season, on Jand well supplied with plant food from 
cow and hog manure and from chemical fertilizers, the erop removed 
on an average 63.8 pounds of nitrogen, 19.9 pounds of phosphoric 
acid, and 52.4 pounds of potash per acre as compared with 29.8, 8.9, 
und 10.7 pounds of nitrogen, phosphoric acid, and potash, respee- 
tively, on the land receiving no fertilizer treatment. Liberal manur- 
ing with barnyard manure at this same station + largely benefited the 
yield of corn grown continuously on the same land, and also in- 
creased the ash and albuminoids in the crop without a similar effect 
on the fat and fiber. In kernels there was a marked increase in 
the protein and fat. A complete commercial fertilizer produced 
similar but less pronounced results. At the Connecticut Storrs Sta- 
tion’ the largest yields, but not always the largest profits, were 
obtained from complete fertilizers containing a relatively small 
amount of nitrogen, or from 20 to 50 pounds per aere. Later 
results? indicated that mineral fertilizers were very essential to corn 
but insufficient when used alone, the addition of this quantity of 
nitrogen per acre in the form of nitrate of soda being beneficial. 
The omission of nitrogen from the fertilizer application at the Mas- 
sachusetts State Station® produced light-colored kernels and de- 
creased the yield, In experiments extending over a period of cleven 
year at the Massachusetts Hatch Station’ barnyard manure alone 
gave slightly better results, though at a greater cost, than when com- 
mercial fertilizers were used. At this same station’ a fertilizer 
application furnishing the same amount of plant food as an applica- 
tion of 1,800 pounds per acre, containing 2.35 per cent of nitrogen, 
10 per cent of phosphoric acid, and 4.3 per cent of potash, was com- 
pared with applications containing slightly more nitrogen, much less 
phosphoric acid, and considerably more potash. The results were in 
favor of the application containing the smaller quantity of potash, 
This series of experiments carried on for ten years has shown that 
corn can be suecessfully grown on commercial fertilizers alone, 
Barnyard manure applied with potash was more profitable than 
barnyard manure alone. Potash has, in general, proved the most 
potent plant-food element in controlling the yield. Tn one series of 
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experiments a plat which had received 160 pounds of muriate of 
potash per acre annually for fourteen years yielded in 1902* 47.7 
bushels; a plat receiving 160 pounds of nitrate of soda in addition to 
the muriate yielded 53.4 bushels; one receiving 820 pounds of dis- 
solved boneblack in addition, 55.9 bushels, while a plat receiving the 
three substances together gave a crop of 56.2 bushels The highest 
yield of corn and stover in the series of the tests, however, was 
obtained on a plat receiving annually 5 cords of manure, Four plats 
which had not been fertilized for fourteen years beandinere= 
degree of exhaustion. 

Phosphoric acid, either alone or with potash, gave profitabietees 
turns at the Delaware Station,’ and muriate of potash, used either 
‘in part or wholly as a top dressing, gave a profit in seasons when 
other fertilizers were ineffective. The Maryland Station ® has ear- 
ried on a series of experiments to test the effect of lime on a rotation 
of corn, wheat, and hay. The applications varied from 10 to 60 
bushels of lime per acre. The results for four years indicated that 
the smaller applications had proven as efficient at the end of the 
period as the larger applications and that the relative profits were 
in favor of the use of 20 bushels per acre. Other experiments by 
the station have shown that complete applications of fertilizers were 
needed on the soil under test, and that the use of lime had given a 
marked increase in yield. The use of ground oyster shells was 
much more effective than marl“ At the Virginia Station*® 
phoric acid regularly gave increased yields at # profit, and — 
was used at a Toss, 

From the results of a series of years the Georgia Station? one 
eludes that on the average soils of middle Georgia the commercial 
fertilizer application should contain available phosphoric acid, pot- 
ash, and nitrogen in the relative proportions of 7, 1.3, and 34. On 
high, dry uplands all fertilizers were used at a loss. Nitrogen was 
the most effective element, and potash did not seem necessary. Com- 
posting cotton seed in the heap rather than in the furrow did not 
prove profitable. The station further found? that corn had no 
preference as to the source of nitrogen as between nitrate of soda, 
cotton-seed meal, and dried blood, The application of fertilizers 
in the drill generally gave better results than broadeasting, At 
the Florida Station * 200 pounds of acid phosphate, 125 pounds of 
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cotton-seed meal, 75 pounds of nitrate of soda, and 100 pounds of 
muriate of potash were used as a standard application. This appli- 
eation, either increased or diminished by one-half, gave an increase 
in yield of 18 bushels per acre, and in the series of tests the use of 
one-half of the application was most profitable. On the soil of the 
Alabama Station‘ phosphates were especially effective and gave 
good results when used with crushed cotton seed and stable manure 
or muriate of potash. Among different fertilizer applications used 
at the Alabama Canebrake Station * in 1903, 88 pounds of nitrate 
of soda per acre given at the second cultivation gave the largest 
increase in yield. The same increase was obtained from 44 pounds 
of nitrate of soda and 100 pounds of cotton-seed meal given together 
at the first cultivation. The Mississippi Station’ found that a 
complete fertilizer containing an abundance of vegetable matter 
was required on exhausted hill lands of yellow and red clay. At the 
Louisiana Station“ nitrogen was especially needed, while potash 
was not required. Small amounts of phosphoric acid combined 
with nitrogen were profitable, Nitrogen with relatively small quan- 
tities of phosphoric acid and potash gave good results at the North 
Louisiana Station. During five years’ work on poor shallow npland 
soil with a stiff clay subsoil the Texas Station’ found cow manure 
most profitable, although bone meal gave the largest increase in 
yield. On the black land at the McKinney Substation stable manure 
was the only fertilizer used at a profit. 

At the Tennessee Station ’ 8 tons of barnyard manure per acre pro- 
duced an increase of 22.10 bushels, 25 bushels of lime per acre in- 
creased the yield 20.09 bushels, and a complete fertilizer of 100 
pounds of nitrate of soda, 150 pounds of acid phosphate, and 50 
pounds of mmuriate of potash gave an increase of 18.31 bushels. 
These results were obtained with Cocke Prolific, while with Hickory 
King the yields obtained with this same treatment were but slightly 
increased. The Kentucky Station * determined that on the limestone 
soil of the bluegrass region potash was the element chiefly needed. 
Field experiments at the Ohio Station * in 1899 and 1900 indicated 
that the soils under test were most responsive to phosphoric acid and 
that without this clement in the fertilizer nitrogen and potash were 
not effective. Next to phosphoric acid, nitrogen was needed and 
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seemed most effective on soil showing the greatest deficiency in it by 
chemical analyses. It was also shown that where clover entered into 
the rotation the quantity of nitrogen which can be economically 
applied is far below the needs of the soil as shown by its chemical 
composition. 

At the Indiana Station" horse manure applied in 1883 and 1884 
increased the yield every year thereafter up to and including 1899, 
while commercial fertilizers were not profitable. In experiments 
with different systems of cropping conducted for a series of years? 
commercial fertilizers did not have much effect on the yield of corn, 
and barnyard manure gave much better results. Where corn had 
been grown continuously for ten years the results from commercial 
fertilizers und barnyard manure were about the same. At the Mis- 
souri Station ® solid and liquid barnyard manure applied together 
increased the yield, horse manure being more effective than cattle 
manure. Wool ashes gave good results, but neither salt, lime, nor 
plaster gave an inerease. On muck soils in Michigan ® sulphate of 
potash proved especially valuable. 

The Pennsylvania Station* conducted experiments with commer- 
cial fertilizers and barnyard manure for a period of twenty years. 
Tn the test with the plant-food elements used singly, phosphorie acid, 
potash, and nitrogen ranked in the order mentioned in the production. 
of grain; while in the yield of stover potash stood first and phos- 
phoric acid second. Where the three essential elements were given 
in combinations of two they ranked as follows: Potash and phos- 
phoric acid, phosphoric acid and nitrogen, and potash and nitrogen 
in the production of grain; and potash and phosphoric acid, potash 
and nitrogen, and phosphoric acid and nitrogen in the produetion 
of stover. Dried blood was more effective than nitrate of soda. The 
use of 48 pounds of nitrogen in the form of sulphate of ammonia 
in a complete application gave the best results. The use of 12,000 
pounds of barnyard manure per acre gave better yields of grain than 
a larger application, while a better yield of stover was obtained from 
the use of 20,000 pounds than from the use of a smaller quantity, 
The use of lime, either alone or with barnyard manure, did not seem 
beneficial. Corn removed the largest quantity of nitrogen from the 
soil, followed by hay, wheat, and oats in the order given. With 
respect to the quantity of phosphoric acid and potash remoyed, the 
crops stood in the following order: Corn, hay, oats, and wheat, 
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At the Alabama Station® the entire growth of vetch, the stubble 
of vetch, or the entire growth of nearly matured rye or the stubble 
of rye, was plowed under as a green manuring for corn, and the yield 
obtained was at least 50 per cent and in some instances 100 per cent 
greater on the plats where yetch or vetch stubble had been plowed 
in than on the plats where rye had been grown. There was but 
little difference in the yield of grain whether the entire vetch plant 
or only the stubble and roots were plowed under. The yield of 
silage corn was 2.75 tons less per acre on the vetch stubble plat than 
on the plat which received the vines, stubble, and roots as a manur- 
ing; but this loss in silage corn was more than offset by the yield of 
vetch hay. The Massachusetts Station? found that white mustard 
sown in corn in July and plowed in in the fall increased the yield of 
corn the next year by 452 pounds of stover and 5.4 bushels of grain 
per acre over plats receiving no green manure. At the Towa Sta- 
tion® the results for two years indicated that green manuring for 
corn with rye or clover is unprofitable at the station. 


PLANTING. 


The different experiments conducted by the stations in connection 
with planting corn consists principally of studies on the time, thick- 
ness, and depth of planting, including observations on the distance 
between the rows and between the hills or stalks in the roy. Numer- 
ous experiments on the time of planting have been made, and while 
it is influenced to some extent by the lutitude, it will be noticed by 
the results obtained that the best returns were seeured from plantings 
made in May. Work of this kind was earried on by the Tllinois 
Station ¢ for a series of years, beginning in 1888. Weekly plantings 
beginning in April were made for seven or eight weeks. In 1890 the 
first planting Was made April 28 and the last June 9. The average 
yield of the corn planted in May was 73 bushels per acre, and the 
average yield of the three remaining plantings, one in April and two 
in June, was 63 bushels per acre. The percentage of water in the 
shelled corn increased in general from the earliest to the latest plant- 
ings, being nearly twice as great in the corn planted June 2 as in that 
planted April 28, and nearly 25 pounds more ear corn to produce 
a bushel of air-dry shelled corn was required for the latest than for 
the earliest plantings. These data, in the opinion of the station, in- 
dicate that it is a safe practice for the particular locality to plant a 
medium-maturing variety of corn from about May 5 to 25. It was 
observed that late plantings do not always require as much cultiva- 
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tion as early plantings. In 1891 little difference was found in the 
yield of a medium-maturing variety of corn planted at weekly 
intervals from April 25 to May 23. When planted later the yields 
were smaller and the ears not so well filled out and not thor- 
oughly matured. In 1893 the largest yield was obtained from 
planting May 13, followed by one planted May 6. In 184 Burr 
White corn was planted at intervals of a week from April 6 to June 22. 
The average yield for seven years was greatest for planting from May 
11 to 18, but the variation in yield was not very marked for the dates 
between April 22 and May 25. The results of experiments in early 
and late planting at the Indiana Station® during periods of four, 
five, six, and seven years indicated that the best returns are to be 
obtained by planting between May 1 and 10. The average results of 
planting at different dates were as follows: May 1, 40.97 bushels per 
acre; May § to 11, 40.89 bushels; May 15 to 16, 29.82 bushels; May 
21 to 22, 37.25 bushels, and May 28 to 80, 31.67 bushels, Tn 1892 
corn planted May 6 matured in 122 days, while corn planted at about 
wetkly intervals until June 16 decreased in the length of its growing 
period as the date of planting was later. Corn planted on June 16 
required only 107 days to ripen, At the Ohio Station,’ where similar 
experiments were carried on for a series of years, the largest yield 
was obtained from a planting made as late as June 4, which goes to 
show that other factors may entirely obliterate the influence of 
the date of planting. The average results, however, favored planting 
not later than May 25. The results of three years’ experiments at 
the South Dakota Station © indicated that the best time for planting: 
in that locality was between May 10 and 20. In 1901 the North 
Dakota Station‘ planted two plats of corn each week from May 18 
to July 2, The late planting resulted in a greater yield of stalles 
and a smaller yield of ears than the early planting. « The following 
year, when the time of planting ranged from May 30 to June 23, 
the largest yield of fodder was produced from the earliest planting. 
In 1898 the Oklahoma Station’ reported that in general the best 
results of a planting experiment were obtained from plantings made 
March 28, Corn planted May 1 in ordinary upland soil by the Ala- 
bame Station’ yielded nearly 30 bushels per acre. while x number of 
varieties planted July 13 on good soil proved complete failures, 

The experiments in planting at different depths have shown con- 
siderable variation in the results, Such experiments conducted dur- 
ing three successive years at the Illinois Station* were in favor of 
shallow planting. Corn was planted 1, 2, 3, 4, 5, and 6 inches deep, 
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Tn two of the seasons the shallow-planted corn came up first, while 
in one season the deep-planted rows started to grow quieker but were 
overtaken in growth in four weeks by the shallow-planted rows, 
There was no direct relation between the depth of planting and the 
yield in any one season. The first whorl of roots, disregarding those 
directly at the seed, started at from 1 to 2 inches from the surface 
whether the kernels were planted shallow or deep. While the results 
varied considerably, it was found that, in general, where the tempera- 
ture, moisture, and mechanical condition of the seed bed at planting 
time were all favorable to the early growth of corn the depth of plant- 
ing between 1 and 4 inches made but little difference. Summarizing 
the results of five years of this work, it is shown that the yield was 
decreased as the depth of planting increased. In similar experi- 
ments conducted at the Ohio Station*® from 1883 to 1889, although 
showing considerable variation, the average yield of grain was in 
favor of planting only 1 inch deep, and the results of single seasons 
showed plainly that shallow planting was best, exeept in continued 
dry weather. Through the series of years both the yields of grain 
and fodder were sometimes in favor of shallow and sometimes in favor 
of deep planting, and these differences are considered due to other 
causes than the variation in the depth of planting, At the North 
Dakota Station ® planting from 2 to 4 inches deep has given the best 
results. 

The work with planting corn at different distances has apparently 
been more general than any other line of investigation with the crop. 
The Hlinois Station © found that with the same rate of planting more 
stalks were produced where one kernel was planted in the hill, while 
planting two, three, and four kernels to a hill showed but very little 
difference. There was a somewhat regular though not constant in- 
erease from the thickest to the thinnest planting in the weight of 
stalks and ears. The ayerage weight of 100 stalks of stover—that is, 
stalks with the ears removed—varied from 40 pounds in the thickest 
planting to 97 pounds in the thinnest planting, while the weight of 
100 ears ranged from 23 pounds to 70 pounds. The development of 
the plants seemed to have depended mostly upon the thickness of 
planting and but little upon the method of distribution. Better 
development was obtained, however, where two or three kernels were 
planted in a hill than where one or four kernels were planted. The 
number of ears varied from 18,932 on the thickest-planted plat to 
5,064 on the thinnest-planted one. Taking an average of the first 
four plantings, the number of ears prodticed per acre with one kernel 
to a hill was 13,529; with two kernels, 12,504; with three kernels, 
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12,216; and with four kernels, 12,649. Where two and three kernels 
were planted the ears were a little larger than where but one was 
planted. The number of ears from the different plantings repre- 
sented yields of 92.8, 93.4, 87.4, and 87.8 bushels per acre, respectively. 
Planting two kernels in a hill produced the largest number of good 
ears, In another series of experiments@ carried on for three years 
corn was planted at the rate of 47,520, 23,760, 15,840, 11,880, 9,504, 
and 5,040 kernels per acre, The first year the number of stalks har- 
vested where one kernel was planted was somewhat greater than 
where two, three, or four kernels were planted to a hill, but the second 
year there was substantially no difference in the ratio of stalks har- 
vested to kernels planted. While the number of ears increased by 
thicker planting, the proportion of barren stalks and nubbins also 
increased, Jn both seasons planting at the rate of one kernel every 
6 inches gave better results than one kernel every 3 inches, if the crop 
was grown for fodder; and planting one kernel every 9 or 12 inches 
gave the best results if the crop was grown for the grain, In general, 
the results of the two years indicated that the quantity of seed planted 
controlled the yield, rather than planting one, two, or four kernels in 
a place. The third year it was observed that, in general, the stalks 
stooled where the planting was at a rate of less than one kernel for 
every foot. On the plat planted at the rate of one kernel every foot 
about as many stalks were harvested as kernels were planted, while 
where the planting was thicker fewer stalks were harvested than 
kernels planted, The average for three years shows that nearly three 
times as many ears were harvested from the thickest than from the 
thinnest plantings. The average yield of corn and stalks decreased 
constantly from the thickest to the thinnest plantings. The thickness of 
planting represented by one kernel every 12 inches, two kernels every 
24 inches, and so on, gave the largest average yield of shelled corn per 
acre for the three years; and this thiekness of planting also gave the 
Jargest yield of shelled corn from good cars for every season of the ex- 
periment. With the same rate of planting the average results showed. 
no material difference in the yield when one or more kernels were 
planted per hill. he station® also made a comparison of planting 
in rows 3 feet 8 inches apart, with single kernels 3, 6, and 9 inches 
distant, and three kernels every 9, 18, and 27 inches, being in both 
cases at the rate of 47,520, 23,760, and 15,840 kernels per acre. The 
weight of the ears and stalls, the number of ears, and bushels of corn 
per acre were greatest for the thinnest plantings and least for the 
thickest plantings, Corresponding results had been secured during 
each of the three preceding years. In a second experiment with hills 
at different distances and with different numbers of kernels per hill 
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the results showed that, in general, the ratio of stalks grown to kernels 
planted and weight of ears decreases as the rate of thickness in plant- 
ing increases, while the percentage of barren stalks also increases. 
From the results of all trials“ it is concluded that in average seasons 
in central Illinois three stalks in the hill will produce better results 
than thicker planting. Tn 1894 the station > planted two, three, four, 
and five kernels in hills 3 feet 8 inches apart each way, and obtained 
from planting two kernels 40.2 bushels, from three kernels 46 bushels, 
from four kernels 49 bushels, and from five kernels 48 bushels per 
acre; and in another test three kernels per hill yielded 44.6 and five 
kernels per hill 60.5 bushels per acre, The thicker plantings pro- 
duced a greater proportion of nubbins. With maximum yields there 
were generally about 10,000 ears per acre. 

The Kansas Experiment Station ® determined the yield of eorn 
rows having an irregular stand in which the distance between plants 
averaged from 12 to 24 inches. It was found that the yield where 
the stalks averaged 24 inches apart was 29,7 bushels per acre, and 
that the yield increased with the number of stalks in the row until 
the distance between them averaged 15 inches, where the yield was 
58 bushels, The yield then declined to 45.1 bushels per acre, with 
stalks averaging 12 inches apart. The variety of corn grown in these 
tests was a medium large dent, and the largest yield was obtained 
when the kernels were planted 14 to 16 inches apart in the row. 
Deviations from this distance, as is shown by the results, were 
promptly followed by a decrease in yield. In another experiment # 
a medium-sized yellow dent corn was grown on a clay loam upland 
soil of moderate fertility in rows 21, 3, and 34 feet apart, with the 
difference between the stalks in the row varying from 4 to 16 inches. 
The rows 3} feet apart, with the stalks 4 inches distant, gave the 
highest yield, being 73 bushels of corn and 3 tons of fodder per acre, 
but only 144 per cent of the corn was merchantable, The largest 
yield of corn, 73.77 bushels per acre, was obtained from the planting 
made in rows 34 feet apart, with an interval of 12 inches between the 
plants; 58 per cent of the ears from this planting was marketable 
corn. The highest yield of fodder, 3.93 tons, came from the rows 2} 
feet apart, with the stalks at distances of 4 inches. The yield of fod- 
der from the rows with stalks 4 inches apart was more than double 
the yield where the stalks were 12 or 16 inches apart, and its value 
for feed was more than twice that of the fodder from the wider 
planting. It is pointed out that thick planting deereases the rank 
growth of stalks and increases the value of the fodder by increasing 
the proportion of leaves and grain, and that it produces small ears 
which are easily eaten by cattle without being broken, crushed, or 
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ground, The different distances in planting for grain and fodder 
were also tested. The corn was surface-planted and listed in rows 
from 1.5 to 4 feet apart, and the distance between stalks from 4 to 20 
inches, ‘Three varieties were grown—St. Charles, white and late- 
maturing; Leaming, yellow and medium maturing; and Pride of the 
North, yellow and early maturing. From the results it was found that 
small to medium sorts, like Pride of the North, are best planted in 
rows 3 feet xpart, with the plants 16 inches apart in the row. The 
yield of merchantable corn, however, was highest in rows 34 feet apart 
and the plants 20 inches apart in the row. St. Charles gave the best 
yidd of merchantable corn in rows 3 feet apart, with 20 inches 
between plants. On the listed plats the best yields were obtained in 
the rows 4 feet apart, with the stalks 8, 12, and 16 inches apart, for 
Pride of the North, Leaming, and St. Charles, respectively; but the 
best yield of salable ears was obtained when the stalks were 4 inches 
farther apart in each case. The highest weight of fodder was 
obtained from planting 4 inches apart in the row. 

The average results for two seasons at the Missouri Station ® show 
no difference in the yield from planting 3 feet 9 inches apart each 
way, With two, three, or four grains in a hill. In field experiments® 
conducted for three years the total yield from rows 45 inches apart, 
with intervals of 45 inches between the hills, increased as the num- 
ber of stalks in the hill increased, but there was also an inereased 
proportion of unmerchantable ears. A single season’s trial in this 
connection indicated that with a stand of 85 per cent it was unprof- 
itable to replant the missing hills. Experiments at the Indiana 
Station # suggested that corn to be grown for silage may be 
6 or § inches apart, and corn for grain, 12 or 14 inches apart, in the 
drill. The average results for cight years* with rows 3§ feet apart 
were as follows: Stalks 10} inches apart, 50,71 bushels per acre; 
stalks 12} inches, 49.30 bushels; stalks 139 inches, 50,08 buchels; 
stalks 16} inches, 46.22 bushels; and stalks 19} inches, 43,38 bushels 
per acre. In 1895, contrary to the results in previous years, every 
increase in distance was followed by an increase in yield. 
the dry season of 1893-94 every increase in the distance between 
plants from 11 to 19} inches was followed by an increase in yiek 
However, taking the average results for nine years, distances 11, 12, 
and 14 inches between stalks produced larger yields of grain than 
thinner planting, but the largest yield of stover in both favorable 
and unfavorable seasons was from thick plantings. Tater results 
obtained at the station’ show that the greatest average yields of 
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ears and stalks were obtained when single stalks stood 12 to 14 
inches apart in rows 3} feet distant. Thick planting reduced the 
size of the ears and the percentage of grain; but in dry seasons it 
produeed the heaviest yield of stalks. 

The results of a series of experiments at the Ohio Station® show 
that planting single kernels 6 inches apart increases the yield of 
fodder and the percentage of nubbins. With this thickness of plant- 
ing, the average of full-sized ears was reduced by nearly one-half. 
The average yield was fully as high where the stalks stood 12 inches 
apart in the row, and the lange ears constituted more than four- 
fifths of the entire yield, while a distance of 18 inches reduced the 
total yield of grain by about 14 bushels per acre without materially 
reducing the number of large ears. The maximum yield of nub- 
bins, amounting to 70 per cent, was obtained where two grains were 
planted every 6 inches, In another experiment’ kernels were 
planted from 9 to 49 inches apart in the row and from one to four 
grains in the hill. The average yields for three years were, with 
kernels 12 inches apart, 79.7 bushels per acre; kernels 15 inches 
apart, 64.9 bushels; and kernels 18 inches apart, 64.4 bushels) From 
planting 6 inches apart, in 1888 and 1889, an average yield of 101.9 
bushels per acre was obtained, but 47 per cent of the ears were nub- 
bins. In a three-year experiment the results indicated" that plant- 
ing one grain every 12 inches and two every 24 inches was better 
than planting three every 36 inches and four every 42 or 48 inches 
in rows about 34 feet apart. Growing one stalk every 18 inches gave 
the highest percentage of sound corn, but with a reduced total yield. 

The Vermont Station* planted corn in rows 3 feet apart and the 
kernels 36, 24, 12, and 6 inches in the row, The highest yiclds were 
obtained from the widest and the narrowest plantings. The total 
yield of the 6-inch planting was more than that from the 36-inch 
planting, but the yield of ear corn was largely in favor of the greater 
distance. The Connecticut Station * in 1888 planted, in rows 4 feet 
apart, one kernel to every 4 feet, one to every 2, and one, two, four, 
and eight to every 1 foot. White Edge Dent and Rhode Island 
White Capped Flint entered into the experiment. The flint corn 
produced the most dry matter when the plants stood a foot apart in 
the row, and the dent varicty when the plants stood two to a foot in 
the row, With the flint variety the yield of sound kernels on dried 
shelled corn increased steadily with the thickness of planting up to a 
stand of two plants to the foot, after which the yield declined rapidly, 
and where eight plants per foot were grown no sound kernels were 
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produced. The dry weight of leaves increased regularly with the 
thickness of planting and the dry weight of stripped stalks up to a 
stand of one plant to a foot. The water-free weight of stripped 
stalks of the flint corn was greatest where the plants stood one to a 
foot in the row, while in the case of the dent variety this weight 
increased steadily with the thickness of stand and was greatest. where 
sight plants were grown per foot of row. The proportion of sound 
kernels of the flint variety to the total water-free crop increased with 
the thickness of planting up to a stand of two stalks to the foot, 
decreasing rapidly with closer planting, while the proportion of 
kernels of the dent corn to total crop was greatest where one stall 
was grown each 2 feet. The proportion of leaves to total dry erop 
was largest where the proportion of sound kernels was Iowest, and the 
proportion of yield of stripped stalks was, in general, largest where 
the stand was thickest. The proportion of dry weight of stalks of 
the dent variety showed a regular inerease. from the plat with the 
stalks 2 feet apart up to the thickest stand. The individual plants 
attained their greatest development in all their parts where they stood 
farthest apart and, consequently, had the most light and the most 
soil at their disposal, and the yield per plant decreased quite regularly 
as the stand became thicker, although not proportionally to the close- 
ness of the stand, At the Maine Station? the largest yield of both 
green crop and dry matter was obtained from planting kernels 9 
inches apart, The distance of planting had apparently no effect on 
the composition of the grain. The best ears were produced by the 
corn planted 9 and 12 inches apart. The average yield per acre of 
dry matter at this station’ for three seasons at different rates of 
seeding was as follows: Kernels 6 inches apart, 5,699 pounds; at 9 
inches, 5,827 pounds, and at 12 inches, 5,432 pounds. 

The Louisiana Stations’ obtained the best results with rows & 
feet apart, Thinning to one and two stalks per hill yielded 42 
and 44 bushels per acre, respectively, In another series of tests* 
the best yields in 4-foot rows were obtained where two stalks grew 
every 2 feet of row and in 5-foot rows where two stalks stood every 
18 inches, Results obtained at the Alabama Station * during a dry 
season show that the yields were practically the same whether the 
distance between single plants in rows 5 feet apart was 3 or 5 feet, 
and that a distance of 2 feet in the row greatly reduced the yield. 
Later results / showed that where each plant was allowed 15 square 
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feet of space narrow rows and wide spacing in the drill gave slightly 
better average results than wide rows and close planting in the drill. 
On poor, sandy soil rows about 5 feet apart, with plants 3 feet apart 
in the drill, gave most satisfactory results. In a series of experi- 
ments conducted in 1896 and 1897, the results of both seasons favored 
planting so that the distance in the drill nearly equals the distance 
between the rows.t The Georgia Station” concludes from its work 
that a distance of 2 by 4 feet is preferable to other distances on 
upland soils enpable of producing from 35 to 40 bushels of corn per 
acre, but that on the unimproved and badly worn soils the distance 
between hills should range from 5 by 4 feet to 5 by 5 feet, At the 
Tennessee Station * Hickory King and Cocke Prolific were planted in 
hills of two stalks each at distances of 30, 36, 42, 48, 54, and 60 
inches. The average results for three years with Hickory King 
were as follows: Thirty inches, 48.93 bushels; 36 inches, 45.15 bush- 
els; 42 inches, 42.49 bushels; 48 inches, 42.52 bushels; 54 inches, 
3744 bushels, and 60 inches, 32.56 bushels. The results with the 
other variety were similar. At 30 inches the yield was largest, but 
the ears were small and deformed, while at 40 inches the form of the 
grain and the quality of the ear was good. The station calls atten- 
tion to the fact that these results indicate that 100 acres of Hickory 
King planted at 48 inches would have yielded 500 bushels more grain 
than if planted at 54 inches, and 1,000 bushels more than if planted 
at GO inches. 

Corn planted at different rates at the Pennsylvania Station 4 
resulted in the best development of stalk and ear when planted at 
the rate of one kernel every 12 inches, or 12,445 kernels per acre, pro- 
ducing on the average one stalk every 15 inches, or 9,600 stalks per 
acre. The largest yield, 69 bushels per acre, was obtained where one 
kernel was planted every 6 inches in rows 42 inches apart. In this 
case there were 19,660 stalks produced per acre, or one stalk every 74 
inches in the row. There were four thicknesses of planting at the 
rate of one kernel every 3, 6,9, and 12 inches, and four methods of 
distribution, namely, one, two, three, and four kernels per hill. The 
distribution was apparently without effect. Where the corn was 
planted every 3 instead of 6 inches, the weight of ears was 1,850 
pounds, or 23 bushels less from the former than from the latter; but 
this decrease in the yield of corn was replaced by 2,500 pounds of 
stover, fi 

More recent experiments in thickness of planting at the North 
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Dakota Station * showed the largest yield of fodder from corn planted 
in rows 22 inches apart. Drilled corn predaced more fodder than 
corn planted in hills in rows 44 inches apart, but the largest yield 
of ears was obtained from planting in hills, Corn sown broadcast 
did not yield as well as corn sown in drills. Drilling corn 6 inches 
apart in rows 34 feet apart gave the best average total yield for two 
years, the yield decreasing almost regularly with a decrease in the 
distance between the plants in the row. Planting six kernels in a 
hill gave a larger yield of fodder and ears than planting a smaller 
number of kernels. In 1901 this same station obtained on the average 
1 ton 620 pounds of dry fodder more per acre from corn drilled in 
rows 6 inches apart than from those 42 inches apart. The results of 
other experiments’ were also in favor of G-inch drills for different 
dates of planting. In another test the best yield of fodder was 
obtained from 12-inch drills followed by planting in hills in rows 22 
inches apart. Earlier results with planting in drills, however, have 
indicated that for the production of ears the drills should be 36 and 
42 inches distant. Experiments on the thickness of planting in 
drill rows with one kernel every 6 inches in the drill gave the best 
yield of fodder in 1902, and also the largest average yield for three 
seasons. In growing corn for fodder in hills six stalks in a hill gave 
the largest average yield for three trials. 

The work of the Iowa Station © points out the importance of plant- 
ing a uniform number of kernels, and recommends that the planter 
used should drop ninety-three to ninety-six times out of a hundred 
the number of kernels desired. When uniform-sized kernels were 
used the planter in one test dropped two kernels eight times and three 
kernels ninety-two times out of a hundred. With kernels 
in size the number of times one, two, and four kernels were dropped 
per hundred was largely increased. 

Comparative tests of hill and drill planting have also been carried 
on by a number of the stations. These experiments are, in a measure, 
studies on the thickness of planting. At the Illinois Station* one 
plat was planted in drills and two similar ones in hills. One of the 
plats planted in hills was cultivated both ways, the other one 
The yield of shelled corn per acre was 60.8 bushels on the plat planted 
in drills, 71.7 on the plat planted in hills and cultivated one way, and 
77.7 on the plat cultivated both ways. Repeated trials at this same 
station * have shown that r like conditions there is no perceptible 
difference in the average yield whether the corn is planted in hills or 
drills, the number of stalks secured being a greater factor than their 
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mode of distribution. Tn many cases it is more difficult to keep 
drilled corn free from weeds. “Tn no year out of the six was any 
material difference shown in the yield of corn, whether planted in 
hills or drills, where equal numbers of kernels were planted.”* The 
Kansas Station * made a comparison of listed corn in hills and drills 
and surface-planted corn in drills and check rows. The number 
of plants grown in every row was made the same throughout the 
entire experiment. The drilled plats contained one plant to every 
16 inches of row, and the hilled plats contained usually the same num- 
ber of plants. The listed drills yielded 6.07 bushels of corn and 0.28 
ton of fodder per acre more than the surface drills, and the listed 
hills 5.52 bushels of corn and 0.49 ton of fodder more than the surface 
check-rowed plats. During a wet season® listed corn yielded 34 
bushels, or 4 per cent, more per acre than a suface-planted crop, while 
in the dry season of the previous year the results of a similar experi- 
ment favored listing by nearly 15 per cent. It is pointed out that 
listed corn can be planted with less time and labor, withstands 
drought and winds better, and requires less cultivation. At the 
Nebraska Station * corn planted in rows both ways yielded 30 bushels 
per acre and listed corn yielded 18 bushels, while on light soil in the 
western part of the State listed corn yielded 40 bushels per acre and 
corn grown by the other method 38 bushels. The North Dakota Sta- 
tion © obtained the largest yields of fodder from corn planted in hills 
in rows 22 inches apart, while drilled corn produced more fodder 
than corn planted in hills in rows 44 inches apart; but the largest 
yield of ears was obtained from planting in hills, At this same sta- 
tion f 12-inch drills gave the best yield of fodder, followed by plant- 
ing in hills in rows 22 inches apart. Former results with planting 
in drills have indicated that for the production of ears the drills 
should be 36 or 42 inches distant. Planting one kernel every 6 inches 
in the drill gave the best yield of fodder in 1902 and also the largest 
average yield for three seasons. Five stalks in the hill gave the 
largest yield of fodder for this season and six stalks in the hill the 
largest average yield for three trials. 

Corn at the Massachusetts Station? planted in 3}-foot, rows in 
hills containing three plants each at a distancg of 3 feet in the row, 
and in drills with single plants 1 foot apart in the row, gave the more 
valuable total crop from the drill system of planting. In 1895 and 
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1896 at the New York Cornell Station * broadcasting gaye the largest 
total yield of forage as compared with corn grown in hills and drills, 
but the feeding value of the product was lower. Results with King 
Philip corn at the New York State Station * were in favor of planting 
in hills, followed by planting in drills and broadeasting in the order 
mentioned. At the Maryland Station* corn drilled in rows 3 feet 
9 inches apart and 224 inches distant in the row has given increased 
yields each year of the test over corn planted in hills 3 feet 9 inches 
distant each way and two stalks in the hill. A comparison of drill 
and hill planting at the Ohio Station“ covering a period of four 
years shows that planting one grain every 12 inches in the row gave 
the best yield, but planting two grains every 24 inches gave prac- 
tically the same results. In a comparison of drilling and broad- 
casting corn for silage the Mississippi Station * obtained 2,925 pounds 
more per acre by drilling than by broadcasting. The result repre- 
sented a net financial advantage of $3.35 pev acre, 


CULTIVATION. 


Numerous experiments in the frequency and depth of cultivation 
have been made by the experiment stations since their establishment, 
and the results have thrown much light upon the subject, effecting 
in many localities a change in the method of cultivating the 


Some of the earliest work done by the stations was along this line, 
In 1888 and 1889 good yields were obtained at the Illinois Stations 
when no cultivation was given except the removal of the weeds by 
scraping the surface of the soil. There was practically no difference 
in the yield whether corn was cultivated four, six, or twelve times, 
the only benefit from the extra cultivation being that the land was 
kept much freer from weeds. Shallow cultivation gave better results 
than deep cultivation, but the weeds were much more effectually 
destroyed by the deep tillage. The results for several years ® indi- 
cated that any cultivation of the soil which effectually removes the 
weeds with little or no disturbance to the roots is of the greatest 
benefit. For four years” shallow cultivation gave an average yield 
of 75.9 bushels, as compared with 70.8 and 72.9 bushels from simply 
seraping the weeds from the surface; and taking the average of five 
years ¢ shallow cultivation produced 5.9, and scraping the surface 2,7 
bushels more per acre than deep cultivation. During a season of 
ideal moisture conditions / very little difference was shown in the 
yields from a plat from which the weeds were removed without 
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cultivation, one mulched with grass 6 inches deep after the first 
cultivation, another cultivated deeply with a double-shovel plow, 
and several others cultivated 6 inches deep with a harrow-toothed 
cultivator, 

At the Indiana Station ¢ cultivating from 1 to 1} inches deep gave 
the largest: yields, with only about one-half the labor. The average 


yields for nine years® were in favor of shallow cultivation, with but — 


little difference in the yields from cultivating 1 and 2 inches deep, This 
station * also condueted an experiment in restoring humus on a soil 
which had produced corn for ten successive years. ‘The methods of 
restoring the humus consisted in (1) passing the corn stover through 
a feed cutter and returning it to the soil at the time of plowing, (2) 
applying wheat straw equal in weight to the stover produced, and (3) 
sowing crimson clover in the fall to be turned under the following 
spring. Judging from the resulting yields, the first method was far 
superior to the other two. During the ordinary season of 1888 the 
Ohio Station ® obtained the lowest ayerage yield from the largest. 
number of cultivations, while in the dry season of 1889 the corre- 
sponding plats gave the highest average yield. Experiments in deep 
and shallow cultivation were carried on by this station® for nine 
years. Deep cultivation consisted in working the soil with a shovel 
cultivator to a depth of 4 inches and shallow cultivation in stirring 
the soil with a spring-tooth cultivator to a depth of 14 inches. Tho 
average results for the nine seasons show that the shallow-cultivated 
plats yielded 4 bushels of grain and 213 pounds of stover more per 
acre than the plats receiving deep cultivation, At the Pennsylvania 
Station ‘ corn on a compact clay not stirred after planting yielded 
47 bushels per acre, as compared with 58 and 59 bushels where the 
cultivation was 2 and 4 inches deep, respectively. Frequent cultiva- 
tion and cultivating after the usual time of laying corn by did not 
prove beneficial. 

The average yield for two seasons at the Missouri Station * from a 
series of plats showed an increase of 25.2 per cent in favor of shal- 
low tillage as compared with deep tillage. In these experiments a 
plat from which the weeds were removed with a sharp hoe without 
stirring the soil yielded more than the deep-tilled plats and less than 
the shallow tilled, Weekly determinations of soil moisture for eleven 
weeks, ending August 6, showed that the shalfow-tilled plats con- 
tained more moisture than either the deep-tilled plats or the plats 
receiving no tillage. No relation was observed between the amount 
of cultivation and the yield as long as the weeds were kept down, 
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A comparison of tilling one way continuously and cross plowing 
once was in favor of cross cultivation. In ordinary seasons differ- 
ent methods of cultivation at the Kansas Station * did net give ma- 
terially different results, and the conclusion is reached that om good 
soil in an ordinary season cultivation to keep the ground free from 
weeds is adequate, but that 2 greater amount of tillage may be prof. 
itable in a dry season or on poor soil. Cultivating once in two weeks 
and four times during a wet season gave the best results on a clay loam 
soil.” Cultivating onee a week gave slightly better 
period of three years than either cultivating twice a weeks or once in 
two weeks, The largest average yield for two years was secured 
from shallow cultivation. Where corn was cultivated from one to 
six times the average results for three years were in favor of four 
cultivations* At the Oklahoma Station ° shallow cultivation resulted 
in a smaller yield than deep cultivation for drilled corn, but in a 
larger yield for listed corn. Drilled corn made the largest yield 
when cultivated deep five times and listed corn when cultivated shal- 
low ten times. In a cultivation experiment at the Utah Station’ 
corn was given shallow, medium, deep, and no tillage, and the soil 
was scarified and mulched with sowed dirt, The test covered five 
years, and on the whole medium tillage gave slightly the best results, 
At the Nebraska Station # cultivation 3 inches deep gave much: iascbad 
ter results than cultivation about 6 inches deep. 

‘Tha ‘South Dakota Station * foaud ‘that thorongl qieepaeN tional 
the soil before planting and early cultivation before and i 
after the corn is up is most effective in clearing the field of weeds, 
and that frequent shallow cultivation throughout the first half of 
the season is most favorable to the development and maturity of the 
corn. At the North Dakota Station * the results of shallow and deep 
cultivation were generally in favor of shallow cultivation. Shallow 
tillage early in the season and deep tillage late in the season gave 
better results than continuous deep cultivation or deep eultivation 
early followed by shallow cultivation later on. Harrowing the eorn 
immediately after planting proved a very effectual means of destroy- 
ing young weeds. = 

Late and deep cultivation at the Iowa Station 4 somewhat reduced 
the yield. The average results for two years® show yields of 719 
bushels with deep cultivation and $2.4 bushels with shallow cultiva- 
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tion, In a series of experiments during four consecutive years at 
the Wisconsin Station® corn cultivated 3 inches deep gave better 
yields than that cultivated 14 inches deep. The deeper cultivation 
also left the soil more moist below the stirred surface soil, but the 
higher soil temperatures were in favor of the land receiving shallow 
cultivation. Certain plats at the New Hampshire Station? were 
given no cultivation, others five, and others fourteen cultivations. 
Some of the plats were cultivated deep and others shallow. On the 
plats not cultivated the weeds grew laxuriantly and the yield was 
reduced to 17.1 bushels of shelled corn per acre. The plats culti- 
vated shallow fourteen times yielded at the rate of $0.6 bushels of 
shelled corn per acre; cultivated shallow five times the yield was 79.1 
bushels, and cultivated deep five times, 69.7 bushels per acre. The 
amount of stover yielded in each instance stood in about the same 
ratio as the grain production. 

Plats receiving shallow cultivation at the Georgia Station * aver- 
aged 2.4 bushels of shelled corn per acre more and 38 pounds of 
cured fodder less than those receiving deep culture, In another till- 
age test cultivating thrice in succession every three weeks, twice 

two weeks, and once every week resulted in yields of 32.65, 
31.25, and 32.55 bushels of shelled corn, respectively. The results of 
later work along this same line* indicated that cultivation once a 
week for cérn on unfertilized land is better than less frequent but 
more thorough working of the soil, while on. well-fertilized land the 
more thorongh tillage at longer intervals is the most advantageous, 
The results of cultivation experiments at the Alabama Station ! indi- 
cate that the first cultivation should be deep and that frequent eulti- 
vation should be continued late into the season. At the South 
Carolina Station’ corn planted on the level without cultivation, 
except the cutting out of grass and weeds with the hoe, gave prac- 
tically as good yields as corn planted in furrows and cultivated 
shallow the first time and deep afterwards. The Mississippi Station * 
examined the records of one hundred and sixteen tests of shallow and 
deep culture made at different stations and found that sixty-one 
tests of deep cultivation gave an average yield of 64,9 bushels per 
acre, while fifty-five tests of shallow cultivation gave an average of 
74.7 bushels, a difference of 9.8 bushels per aere, or more than 15 per 
cent in favor of shallow cultivation. 
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DETASSELING. 


The effects of detasseling were studied by the stations several years 
ago, but recently no further attention has been given to the subject. 
In over 50 per cent of the experiments reported the results indicated 
that detasseling had been either injurious or without effect, The 
most marked results in favor of the practice were obtained in experi- 
ments by the New. York Cornel] Station, the increase in total yield 
being as follows: In 1890, 50.¢ per cent; in 1891, a very small gain; 
in 1892, 21 per cent, and in 1893, 19.3 per cent. On the other hand, 
the Nebraska Station ® obtained 528 pounds of corn from ten detas- 
seled rows, 1,220 pounds from ten normal rows alternated with the 
detasseled rows, and 2,369 pounds from twenty normal rows elsewhere 
in the field. At the Kansas Station © the results were also decidedly 
against detasseling. On plats from which the tassels were removed 
from alternate rows the detasseled rows yielded 114.55 pounds of 
corn, and the rows with tassels entire, 185.75 pounds. Where only 
the first tassels were removed and the later appearing ones allowed to 
develop the yield per plat was 329.57 pounds, and where the tassels 
were remoyed from alternate stalks the detasseled stalks yielded 
71.77 pounds and the stalks not detasseled 151.61 pounds. Unfavor- 
able weather at a critical period in the growth of the crop caused a 


seareity of pollen for the fertilization of the ears, and 

made the matter worse. The Illinois Station # believes that if ‘detas- 
seling is beneficial at all it is most likely to be so on poor soil or in 
dry seasons, and that the practice sometimes reduces the yield. 


IRRIGATION. 


In connection with a series of investigations in soil physies, begun 
hy King at the Wisconsin Station ¢ in 1889 and continued until 1901, 
the water requirements of corn and the influence of irrigation on the 
yield were studied. Tt was found that corn is able to draw upon the 
permanent water in the ground when it lies at least T4 feet below the 
surface in the case of a subsoil of rather coarse sand, and that the 
crop may reduce the water in a subsoil of sand to 7 per cent of the 
soil at a depth of 40 inches below the surface when the water table is 
only 42 inches lower. The observation was also made that on May 13 
recently planted corn ground contained 23.83 pounds of water to the 
100 pounds of dry soil in the surface 6 inches, while cloyer on the 
same kind of soil near by had reduced the water content to 8.59 pounds 
to the 100 pounds of dry soil. 
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In 1890 ¢ the water content of soil upon which corn was grown was 
determined at the time of planting and when the corn was cut to 
ascertain the weight of water required for 2 pound of dry matter, 
as indicated by the diminished soil moisture and the precipitation: 
between planting and harvesting. The results apparently showed 
that about 414 pounds were required to produce a pound of corn, 
A similar experiment the following year showed that in one case 
309 pounds of water for 1 pound of dry matter had been required on 
manured ground and 333 pounds on unmanured ground. The dif- 
ference in results is believed to be probably due to the difference of 
percolation in the soil during the two seasons. The average quantity 
of water required to produce a pound of dry matter in 1891 and 1892% 
was 309.2 pounds, In two tests dent corn required an average of 
309.84 pounds of water and flint corn in a single experiment 235.0 
pounds for the production of 1 pound of dry matter, or,in other terms, 
the former required 1.8 times and the latter 2.2 times the season’s rain- 
fall. In 1894 and 1895 ¢ surface irrigation and subirrigation of corn 
were tested, and in all cases the yield from the irrigated land was much 
larger than from the unirrigated land, and surface irrigation yielded 
both years much better than subirrigation. In 18964 a rainfall of 
15.02 inches, from May 1 to August 31, was well distributed through 
the season, and still the yield on irrigated ground exceeded that on 
ground not irrigated by about 1 ton per acre. The yield of shelled 
corn was also in favor of the irrigated ground, the difference being 
greater for thickly than for thinly planted corn. 

Tn 1897 © these experiments had been conducted on the same plats 
without the use of fertilizers for four years. The rainfall during the 
growing season had ranged from 4.48 inches in 1895 to 15.02 inches 
in 1896, and the water supply by irrigation from 5.7 inches in 1897 
to 26.6 inches in 1895. Tn every season the yields were increased by 
irrigation. The largest quantity of feed was obtained from three 
stalks per hill, at distances of 15 inches, in rows 44 inches apart, 
when grown with only the natural rainfall, and also when a little 
more than 7 inches of water in addition was supplied by irrigation. 
The smallest yields of dry matter were obtained where only one stalk 
per hill was grown. The yields of shelled corn were largest from thin 
planting receiving only the natural rainfall, and these yields were 
nearly as large as where the plats were irrigated, indicating that 
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with a thin stand the rainfall was nearly sufficient for a maximum 
yield. In determining the cost of irrigation in 1897 it was found that 
with an ordinary farm engine, using coal at $5 per ton, water was 
- raised 26 feet through a 6-inch pipe ut a cost of $17.82 per acre-inch, 
and with a 24-horsepower gas engine, using gas costing $1.25 per thou- 
sand feet, the cost of raising water 12.85 feet was $15.75 per acre-inch. 

After the experiments had been carried on for five years the results 
indicated that the fertility of the irrigated ground was being per- 
ceptibly reduced. The sixth year 37 per cent more dry matter was 
produced on the irrigated than on the unirrigated plats* Tn 1900° 
the average yield of water-free substance per acre for the entire 
period since 1894 was 1,993 pounds greater for irrigated ground 
than on ground not irrigated. The first four years of the ri 
the average gain due to irrigation was 3,543 pounds of water-free 
substance per acre, but for the last three years it was only 622 
pounds, In 1901¢ the increase in yield of corn by 
-the rainfall by irrigation amounted to 42 tons of silage, 1.9 pounds 
of dry matter, and 35.16 bushels of ear corn per acre, 

Irrigation in addition to the natural rainfall increased the yield 
of corn at the Louisiana Stations* by 100 per cent. Soil-moisture 
investigations for the seasons of 1901 and 1902 at the New Mexico 
Station © showed that irrigations made at the time of planting, before 
tasseling, and when the grain was forming, which is the 
Mexican method, will produce a fair crop of corn, but that in the 
ordinary seasons of that region from one to three additional irriga- 
tions will prove beneficial. At the Utah Station / the percentage of 
protein in corn kernels was increased from 12,05 to 15.08, as the 
amount of irrigation was decreased from 37.26 inches to 7.60 inches, 
The proportion of ears to stover in these experiments increased 
regularly with the increased application of water. Late ae 
did not affect the growth and yield of the crop unfavorably, 
estimated that the best amount of water for corn lies between pes 
25 inches. 

RATE OF GROWTH. 


The relation of meteorological conditions to the development of 
corn was studied by the Pennsylvania Station.» Corn planted May 
8 attained its average maximum height of $1 inches on August 8, an 
interval of ninety-two days, during which time there was = daily 
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mean temperature of 67° F.; a precipitation of 11.5 inches falling 
on twenty-eight days, of which thirteen days occurred before June 
1; and a mean daily cloudiness of 4.9, on a seale of 10. 

A similar study was conducted at the Illinois Station.* The ex- 
periments extended over four years, and the average growth in 
height for the first week after the plants were | foot high was 11.6 
per cent; for the second, 8.3; for the third, 11.3; for the fourth, 14; 
for the fifth, 20.8; for the sixth, 12; for the seventh, 12.7, and for 
the eighth, 8.2 per cent. The corn reached its maximum height 
eight weeks after it was 1 foot high, but in one season, when it was 
planted as late as June 3, it continued to increase in height for ten 
weeks after it was 1 foot high. The most rapid growth in height 
was made when the plants were between 3 and 6 feet tall. They grew 
2 feet per week for two weeks in succession the last of June in the 
season of 1890. Excessive rains in April, May, and June, 1892, inter- 
fered with the growth during these months, but about 8 inches in 
height per day was made in the last week of July. Later work of 
this kind at the same station” led to the conclusion that the rate of 
growth is to a considerable degree independent of the temperature 
and dependent upon the stage of development which the corn plant 
has reached. 


The experiments with reference to harvesting were largely con- 
ducted for the purpose of determining the stage of ripeness at which 
corn is most profitably harvested, either for the grain alone or for 
beth grain and fodder. At the Kansas Station © dent and flint corn 
were cut on August 8, 15, and 20, and September 4. An additional 
cutting of flint corn was made August 24. At the time of the first 
cutting the corn was in the milk stage, and at the last cutting it was 
hard and the stalks were drying. The average yield of dry corn 
increased with both varieties from one date of cutting to the nest. 
The yield of grain from the earliest cutting was 15.36 and 29.69 
bushels, and from the latest cutting 39.42 and 61.44 bushels per acre 
for the dent and flint corn, respectively. 

Tn similar work of this kind the Pennsylvania Station * found, by 
analyses made of silage, dent, and flint corn varieties at different 
stages of growth and degrees of ripeness, that while the pereent- 
age of water decreased as the plant grew the absolute amount of 
water increased, and that there was a rapid increase of dry matter 
per acre as the plants approached maturity. In many instances the 
amount of dry matter in mature stover alone was equal toe or more 
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than that of the total crop in any other period of growth. The 
results further called attention to the fact that there is considerably 
less water to be handled in proportion to the amount of actual food 
material when the plants are allowed to mature than when they are 
cut and used when the kernels begin to glaze. In a later experiment* 
a comparison was made of cutting the stalks just aboye the ear or 
close to the ground on September 23 and of allowing the corn to ripen 
in the field without cutting. The largest yield of ears was obtained 
where the corn ripened fully before cutting the stalks, Tepping 
the stalks when the kernels were dented reduced the yield of ears, 
and the reduction was still greater when the whole plant was cut. 
The same general results were obtained with the stover. The top 
was about one-third the weight of the total yield of stover and only 
about one-eighth of the weight of the ears and stoyer take together, 
As compared with gathering the ears after the plants were fully ripe, 
topping resulted in a yield of 1,050 pounds of stover, obtained at a 
loss of 540 pounds of ears per aere. 

Experiments at the Wisconsin Station prior to 1899 showed that 
flint corn should be cut when it has just passed the glazing stage and 
dent corn when the kernels are well dented, and that this stage, owing 
to the small proportion of water present, is favorable to good preser- 
vation in the silo and the production of sweet silage. Pride of the 
North corn was cut at the New York Cornell Station ® on different 
dates, from August 2 to September 24, and analyzed, The pereent- 
age of protein gradually diminished, while that of carbohydrates and 
fiber increased as the plant matured. Between the first and last eut- 
ting the dry matter and carbohydrates increased about 150 per cent, 
the fat about 125 per cent, and the protein nearly doubled. In earlier 
work it was observed that the total feeding value from tasseling until 
ripening increased 166 per cent. 

At the Iowa Station" Leaming corn was cut on September 20 and 
27 and October 6 and 12, and its composition at these different dates 
determined. Tt is coneluded from the results that the stover had 
reached its full development by September 27, while the ears did not 
reach their maximum growth until October 6, The increase in dry 
matter of the whole plant was found to be but slight after September 
20. The complete ripening of the ear resulted in a loss of 17 per cent 
of dry matter to the stalks and leaves. It is believed that the corn 
should have been cut between September 27 and October 6, and that, 
in general, corn cutting should begin when the blades and husks have 
begun to dry and that it should be finished when half the blades and 
husks have ‘dried up. At the Tllinois Station © corn eut early, with 
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the ears mostly in a roasting-ear stage and the husks and leayes green, 
yielded 2,521 pounds of corn per acre; harvested when most of the 
ears were glazed and a few husks and leayes were becoming dry, the 
yield was 3,232 pounds; and when the corn was fully ripe, 3,874 
pounds. « 

At the New York State Station* in 1889 five cuttings of silage 
corn were made from July 30 to September 23. The greatest weight 
of green fodder was obtained between the periods of full silking and 
the milky stage of the kernel. After this period the total weight 
decreased, while the total dry matter increased. As the corn ap- 
proached maturity the percentage of amid nitrogen diminished and 
that of albuminoid nitrogen increased. The amount of sugars and 
starch increased rapidly during the latter part of the growing period. 
Experiments along this same line at the Vermont Station * indicated 
that varieties of corn ripening in the latitude of the station should be 
cut as soon as they glaze, while the later large-growing silage varie- 
ties should be allowed to stand as long as possible, The total value of 
products obtained by the Georgia Station * when the corn was cut and 
shocked was $26.69 per acre, as compared with $20.66 from harvyost- 
ing the ears and blades, and $17.10 from gathering the ears alone. 
Harvesting the entire stalk of corn at the usnal time in August was 
more economical than letting the stalks stand and harvesting only 


the ears in October. The results obtained at the stations in the South 
have shown that, in general, harvesting the leaves for fodder before 
the crop is mature is unprofitable. 


STORING. 


The experiments in storing deal largely with the shrinkage or loss 
of weight in the crop after harvesting. At the Kentucky Station? 
the shrinkage in the weight of field-cured corn, spread over the floor 
of a barn loft, from November 11 to January 24, averaged 184 per 
cent. These and later tests also showed that apparently no connec- 
tion existed between the fertilizers applied to the crop and the shrink- 
age of the corn in curing. 

The shrinkage of unshelled corn from November to March at the 
Rhode Island Station’ amounted to 20 per cent in Rhode Island 
Capped, 21 per cent in Huron Pure Yellow, 8 per cent in Minnesota 
King, 7 per cent in Conqueror, and 22 per cent in Early Mastodon. 
The Rhode Island Capped is a white flint variety and the others are 
dent corns. In a second test unshelled Leaming and Rhode Island 
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¢ Georgia Sta. Buls. 23, 50, 46, 62, 
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¢Rhode Island Sta, Rpt, 1805, p, 312. 








was built upon a pair of scales and weekly 

one year. From October to January the loss in weight 

cent; from January to April, 5¢ per cent; Apelte te eee 
July to October, 23 per cent, the total loss for the year | 

over 20 per cent. ins mon cpr of Kin ng cae 
24 the corn under test had lost 12.60 per cent in 

27. The shrinkage in Mammoth Red, Kegley Golden B 

Silver Mine, and Yellow Farm for nine months after ho 

evibbing ranged from 21.09 to 22.05 per cent among the fo 

Nash Early Yellow, which was perfectly matured when 

begun October 31, showed a shrinkage of 4.93 per cent on J; 

while in Reid, harvested in an immature condition, the loss: 

for the same period amounted to 17.49 per cent. 

The loss in weight in corn when the entire plant was stored in the 
silo, as shown in work conducted at the Michigan Station, is 
marked. Four tests showed an average loss of 8.32 per cent. Tn 
some instances the loss varied from 14.57 to 20.86 per cent. The | 
necticut State Station ¢ in observations made on the entire corn 
cured in the field found that the variations during subsequent s 
ing depended upon the dryness of the air. Tn one case 4.8 tor 
cured fodder which had been cut September 1 weighed 7.5 ton 
February 8 following, and in another 25.5 tons of green corn weigh 
5.2 tons after curing on November 11 and 8.5 tons by oe ee 
Corn husked when very damp and cribbed early in October Ir 
per cent in weight by the middle of February, while dry corn 
October 21 lost 11 per cent by the last of January, fhe 
record show « shrinkage of less than 3 per cent by January 1, and 
losses of 9 to 20 per cent during an entire year are recorded 
corn which was quite dry when put in the crib. At husking time the 
cob represents fully one-fourth of the total weight of the ear, but 
when properly stored until spring its weight decreases to less than 
one-fifth of the weight of the ear. An experiment with shelled corn 
showed a loss of 745 per cent from October to March, while 
in the cobs was fully 36 per cent. 


ENSILING AND SILAGE. ° 


An exhaustive study of this subject was made by the Wiscon 
Station In 1888 six silos were filled in August and September is 
“Iowa Sta. Bul. 45. 4 
bTowa Sta, Bul. 77, 
© Michigan Sta, Bul. 191, 
@ Connecticut State Station Rpt, 1878, p. &. 
© Wisconsin Sta. Rpt. 1888, p. 07. 
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fodder corn of different varieties and in different stages of curing. 
The material was run through a feed cutter and cut into half-inch 
slices before putting into the silo. The shocked fodder with which 
the silage was compared remained in the field for » month and was 
then stored ina barn, Two of the silos recorded temperatures of 100° 
and 122° F, during the first week, after which the temperature went 
down slowly and steadily. In the average of two trials fodder in the 
shock lost 27.58 per cent of dry matter and the material jn the silo 
26.6 per cent. In the opinion of the station the results indicated that 
corn fodder should be stored away and protected from rains as soon 
as it is cured or be put into silos immediately it is wilted. Siloed 
corn as compared with mature dry corn showed a loss of 24.34 per 
cent of dry matter in the kernels, The following year* four silos 
were filled with three varieties of corn and a part of the same crop 
of each variety was cut and shocked in the field at the time the silos 
were filled, » portion being brought to the barn and stored after a 
month’s standing, and the remainder left in the field until wanted for 
feeding. The results indicated that with a tight silo and fodder at 
the right stage of maturity corn can be preserved in the silo with a 
loss of about 16 per cent of nutritive matter. In 1890* tank silos 
were filled on September 2 with 1,622 and 1,779 pounds of matured 
and green fodder corn, respectively, On. December 10 the silage 
from matured corn showed a loss of 137 pounds, or about 8} per cent. 
The total loss from ensiling, ineluding spoiled silage weighing 223 
pounds, was 22.2 per cent. Analysis showed that the loss in weight 
of dry matter was 26.1; of crude protein, 30.2, and of ash, 30.8 per 
cent. Owing to the small quantity ensiled, the percentage loss was 
large. The silage from the green fodder corn had lost 111.5 pounds, 
or about 6.3 per cent; the spoiled silage in this case weighed 167 
pounds, making a total loss of 15.7 per cent. The loss in weight of 
dry matter was 8.3 per cent; of crude protein, 14.8, and of ash, 12.7 
per cent. The good silage was light green, of aromatic odor, and 
very sour. These results are considered as indicating that the more 
watery the fodder ensiled the smaller is the loss of dry matter, but 
the greater the acidity of the silage obtained. The mature corn did 
not pack as well in the silo as the green corn, and hence sustained a 
greater loss, The average results of this kind of work carried on by 
the station up to this time, comprising ten different. experiments, indi- 
cated that the loss of dry matter in the silo had amounted to 20.5 per 
cent, and that of crude protein to 20.6 per cent. 

In the fall and winter of 1890 © the losses in 65 tons of corn put into 
a single silo and in field-cured corn left out of doors most of the win- 


® Wisconsin Sta. Rpt 1889, p. 127. 
* Wisconsin Sta. Rpt. 1890, p. 215. 
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ter were compared. In the silage the loss of dry matter was 10.3 
per cent and of protein 12.5 per cent. In the field-enred fodder the 
Joss of dry matter was 28.3 per cent and of protein 34.8 per cent, The 
average losses in ensiling and in field-euring corn, as determined dur- 
ing the last four years’ experiments at this station, amounted to 15.6 
per cent and 16.8 per cent for dry matter and protein, respectively, 
for the silage, and 23.8 and 24.3 per cent for dry matter and protei 
respectively, for the field-eured fodder. In September, 1891," four 
compartments of a silo were filled with Pride of the North corn run 
through u feed cutter, two being filled with plants retaining the ears 
and two with plants from whieh the ears had been removed. The 
silos were small and the losses in dry matter were quite marked, 
being 15.8 per cent in the silage with ears and 24.2 per cent in the 
other. By ensiling ears and all 19,950 pounds of dry matter were 
obtained in the silage, and by preserving the stover and corn sepa- 
rately 18,608 pounds of dry matter were secured, representing a loss of 
nearly’ 7 per cent by handling the corn crop separately instead of 
ensiling the entire plant. 

‘The more recent experiments at the station ® have been in the line of 
determining the changes ocewrring in the formation of good silage. 
The results indicated that good silage can be made under conditions 
which exclude bacterial activity, and that the initial heating of silage 
is due mainly to the respiratory processes of the cut plant tissues 
themselves. First-class corn silage was made in numerous instances 
in small receivers, the temperatures of which never exceeded 75° to 
80° F. It is concluded that the acids of silage are a product mainly 
of intramolecular respiration and that the degree of acidity is de- 
pendent upon the duration of the respiration of the cells, ‘The results 
obtained are considered as explaining the presence of large amounts 
of acids in silage from immature and succulent crops. The putrefae- 
tive changes occurring in silage are due to bacteria capable of devel- 
oping under anaerobic conditions in the succulent tissues. That the 
peculiar aroma of good silage can be produced under conditions in 
which all vital processes are suspended is taken as an indication that 
enzymes are operative in this connection. 

It is stated that the unavoidable losses in silage are due to the for- 
mation of water, carbon dioxid, and volatile organic acids, resulting 
from the intramolecular respiratory processes of the material put into 
the silo. The avoidable losses are due mainly to the decomposition 
of organic matter by bacteria and mold, The admission of air by 
imperfectly constructed silos facilitates the growth of these organ- 
isms and prolongs the direct respiration of the plant tissues. Bac- 
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terial activity, instead of being essential, was found deleterious, 
being most marked where putrefactive changes occurred. 

The carbon dioxid found in the silo is evolved by the intramolee- 
ular respiration of the ensiled tissues, while the nitrogen is eonsid- 
ered as coming from the entangled atmospheric air originally present. 
when the silo is filled. In good silage, where putrefactive changes 
do not oceur, the gases associated with putrefactive fermentation are 
not found. 

At the same station? a study of the unavoidable losses in silage 
was made. The material was ensiled under the complete exclusion 
of air, but permitting so much as would be entangled in the material 
when filling the silo, Irom the loss in weight during the first fifteen 
days the author concludes that in 100 tons of corn silage under simi- 
lar conditions the loss of dry matter would have been between 1.27 
and 1.62 tons, 

In another test in this connection the gaseous products given off 
from corn silage were measured. In 105 days one sample lost 3.31 
per cent of its green weight, and another 3.24 per cent in 59 days. 
The total amount of gas collected in the first-mentioned experiment 
was 20.10 cubic feet, and in the second 17.05 cubie feet, or from three 
to four times the vollime of the silage, and on the average 74,02 and 
72.24 per cent, respectively, was carbonic-acid gas. 

In the report for 1901" a study of the causes operative in the for- 
mation of silage is reported. The temperature produced, the loss in 
weight, and the amount of gases evolved were determined, Cut 
field corn of average maturity was placed in two galvanized-iron 
receptacles 14 feet in diameter and 4 feet high. ‘These silos were then 
hermetically sealed, and remained closed for twenty-five days. The 
initial maximum temperature was reached the first day after filling. 
For twelve days the temperature remained above the room temnpera- 
ture, after which it fluctuated with the same. When opened the 
silage was in good condition and showed no evidence of mold or bac- 
terial decomposition. Three days later the temperature of the silage 
began to rise rapidly, reaching its maximum at about 50° C., or 20° 
above the initial heating after about ten days, when the temperature 
again fell, but never reached that of the room. The total loss in’ the 
weight of silage before opening, representing the unavoidable losses, 
was about 1 per cent. After the silos were opened the loss in weight 
was small until the temperature began to rise, when it increased 
rapidly, and amounted to nearly 1 pound per day as the maximum 
temperature was reached, Tt is assumed that if the gas evolved was 
‘earbon dioxid the loss in weight due to the evolution of this gas would 
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approximate 1 per cent, or practically the same 
diminution of weight in the silage. From ther 
that the normal changes in silage are due to direct. 
respiration of the plant cells themselves, and that no 
and mold are detrimental only when air finds access ¢ 
plant tissues in the silo. ° 

‘The relation of plant-cell activity te silage formation 
by placing the immature cut corn in a receiver and i 
freezing the same to destroy cell activity. This was 
the sample ensiled in the usual way. One frozen sample 
with ether, After twenty-two days, when all samples were 
only the sample treated in the usual way had a di J 
aroma, while the other samples had a decidedly offensive od 
gestive of putrefaction. It was concluded that if the silage el 
were attributable to bacteria, the frozen corn should have 
good silage as the other. Practically the same amount 
was found to have developed in all samples as the result of 
growth, but in the frozen samples treated with ether the acidity y 
yery much lower, It is believed that, owing to the immed 
tion of the life of the plant cells, the changes which ¢ Cc 
silage formation did not take place. A number of samples of th 
same lot of corn were ensiled and opened on different dates to deter: 
mine the relation of aroma production to death of plant e ” 
characteristic aroma of silage was observed at early stages, b 
plant cells had died, and it is believed, therefore, that th 
processes of the living plant cell, rather than the ors) 
are the factors that inaugurate the series of changes 4 
production of good silage. _ 

A study was also made of the effect of close packing of co 
silo on the unavoidable losses in silage. Well-matured 
ensiled in pint and quart bottles, packed at different d 
density. The loss of weight in the material was deter 
thirty-three and three hundred and three days. The aver 
in loosely packed silage was nearly three times as large as in 1 
closely packed silage; the closely packed samples came te 
stant weight in eight and nine days, while the other s 
tinued to lose for twenty-eight and thirty days, In study 
silage gases it was found that the air in the silo becomes rarefi 
one experiment silnge exposed to the air did not mold, and Jo 
weight only 3 pounds, or 4 per cent, from May 15 to Septen 
This silage, although appearing normal, was less acid than ord 
silage and had a distinctly abnormal tastes Forcing air thro 
silo did not injure the appearance of the silage, but gave it 
odor and made it unpalatable. From the data obtained it is 
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cluded that during the early stages of the ensiling processes carbon 
dioxid is given off in large volumes, and that nitrogen other than that 
of the residual air is likely to be proven to be a notable component of 
the gases of normal silage at all times. Water, vapor, and other 
volatile produets escape widvibe pal pam ees e 
but their quantitative relations have not yet been determined with 
sufficient accuracy. The more loosely silage is packed in the silo and 
the larger the volume of entangled air, the greater will be the un- 
avoidable losses, and the more open and porous the walls the larger 
will be the yolume of air drawn into the silos. It is pointed ont 
that by making the silo as nearly air-tight as possible the silage 
breathing could be materially reduced and the losses consequently 
lessened. ~ 

Siluge and dry fodder from corn cnt at different periods of growth 
were compared at the Michigan Stations The first cutting was 
made August 10, and subsequent cuttings were made at intervals 
of about a weels, the last cutting being made September 14, when 
the corn was ripe. The results showed that while the weight of 
green stalks did not vary widely, the amount of dry matter increased 
steadily from 2,672 pounds per acre to 4,536 pounds at the last eut- 
ting. The percentage of dry matter in the silage steadily increased 
from 10 per cent on August 10 to nearly 30 per cent on Septem- 
ber 14. The estimated amount of dry matter in the silage from 1 
acre increased from 1,920 pounds to 4,411 pounds, and the loss of 
dry matter by ensiling varied from 752 pounds to 125 pounds per 
acre. The amount of acid fell from 1.26 per cent to 0.70 per cent. 
These results are taken to indicate the loss occasioned by using suc~ 
culent and immature corn for silage and the advantage of using corm 
that is nearly ripe. The ash in the corn and in the silage showed 
a steady decrease with the increased age of the plant. The crude 
fiber remained quite uniform in the cornstalks, but decreased in the 
silage from 29.41 to 22.98 per cent, showing that with the ripened 
stalks in the silo a larger amount of the crude fiber is made digesti- 
ble and assimilable. The ether exiract was increased nearly TS 
per cent in the silo. With reference to nitrogen-free extract, it is 
stated that the content of 49.04 per cent in the first cutting of corn 
represented only 1,310 pounds to the acre, while the 57.02 per cent 
at the last cutting represented 2,576 pounds; and in the silo 45.68 
per cent of the nitrogen-free matter in the first cutting represented 
only 876 pounds, while 58,65 per cent in the last entting represented 
2,587 pounds of carbohydrates, The nitrogenous constituents 
showed a falling off in percentage, but an actual increase for the 
whole product, In later experiments the loss in the silo of corn 
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cut at different stages of growth was studied. The corn was cut 
August 10 and 25 and September 6 and 15, and the losses sustained 
in the dry matter by November 22 and 27 for the August and Sep- 
tember cuttings, respectively, amounted to 20.08, 24.81, 22.01, and 26,80 
per cent for the different dates in the order mentioned. The loss 
of weight in corn* where the entire plant is stored in the silo was 
found to be quite marked. Four tests showed an average loss of 8.32 
per cent. In some instances the loss varied from 14.57 to 20.36 per 
cent, A record of silo temperatures and of changes in weight in 
ensiled fodder corn was made at the Vermont Station.2 A small 
wooden tank silo was filled with cut fodder corn, closely packed 
and covered. The highest temperature, 80° F., was reached the see- 
ond day after the silo was filled. There was a loss in ensiling of 
14.67 per cent of the total dry matter in the original material, and 
this loss was almost entirely in nitrogen-free extract. A 

was also made * of ensiling and field-curing corn with and without the 
ears, the ears being ground in the latter case and fed with the stalks 
from which they were taken. The losses in dry matter, albumi- 
noids, and carbohydrates were about the same for all cases. The 
ears in the silo lost more of their food value than those handled 
in other ways. In dry matter the loss amounted to about 20 per 
cent, being represented largely by the loss in carbohydrates. From 
experiments conducted by the New Hampshire Station it was con- 
eluded that the corn plant has reached its maximum food production 
when it is nearly matured, with the ears fully formed and well 
filled, and that at this stage it is best fitted for silage. 

dent corn was found the most desirable variety, and for the 

tions of the State where the season is too short for this variety to 
reach the proper stage Sanford flint corn is recommended. Tn eom- 
paring the feeding value of Sanford, Leaming, and Mosby Prolific, 
the results seemed to place Sanford silage highest and Mosby Pro- 
lific lowest. A chemical study of the silage showed that the ie 
in the green fodder was practically all destroyed in the silo. 

it is therefore suggested that cutting be postponed until the al 
is full sized and the sugars have been changed largely to starch. 
During the years 1895 to 1899¢ the acidity of silage was studied. 
The average total acid content of samples of Sanford corn silage 
varied from 1.05 per cent acetic acid in 1895 to 1.95 per cent in 1897, 
With Leaming corn the variations ranged from 0.67 per eent in 
1896 to 147 in 1897. The average of five samples of Mosby Pro- 
— —____ 
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lifie taken between March 17 and 31, 1896, was 0.82 per cent. Anal- 
yses in 1899 of silage made from Leaming corn showed that the 
acidity of the surface silage was usually lower than that of the silage 
6 or 8 inches below the surface, the average results being 0.83 per 
cent for surface silage and 1.03 per cent acetic acid for silage not 
less than 6 inches below the surface. 

The Pennsylvania Station® found that silage lost about one-half 
as much dry matter by fermentation as field corn did by fermenta- 
tion and mechanical losses together; the silage lost about two-fifths 
as much total protein as the fodder, but over one-fourth of its 
albuminoids was converted into nonalbuminoids, while in the field- 
cured fodder there was no evidence of any such conversion. The 
silage lost no woody fiber, while the cured fodder, evidently from the 
breaking off of parts during handling, lost considerable in this in- 
gredient. The loss of starchy matter was about in proportion to 
the total loss of dry matter, being slightly greater relatively in the 
fodder than in the dry silage. The New Jersey Stations * found that 
the cost of harvesting, storing, and preparing the dry matter con- 
tained in corn was greater in the form of silage than in the form of 
dry fodder, and that more is realized from corn fodder when pre- 
served and fed in the form of silage than as fodder. The Utah Sta- 
tion © filled two silos with green corn fodder and one with corn stover, 
The average loss of dry matter in the green corn silage was 17.1 
per cent and in the stover 25.1 per eent. The changes in the compo- 
sition of stored dry corn fodder were decidedly less important than 
in the corn preserved in the silo. Corn fodder stored in the silo 
after drying for two weeks kept better than any of the other lots. 
None of it had spoiled; it showed no loss by analysis, and gave the 
appearance of having been kept in an ideal condition. 


CORN BREEDING, 


Experiments in the improvement of corn by cross fertilization and 
selection are reported for several stations. In the method of cross 
fertilization followed by the Kansas Station ¢ the tassel when the 
pollen was about to be discharged was inclosed in a paper or cloth 
bag, and the ear just before the emergence of the silk was also covered. 
The bag over the tassel of the variety whose pollen was desired was 
removed and taken to the ear to be fertilized, the pollen being 
sprinkled on the exposed sill after the covering had been removed. 
The car was then again covered until the silk was entirely withered, 
and often until the grains were ripe and the ears removed from the 
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stalk. This line of work was followed from 1888 

results in general show that numerous crosses by | 

pollination were mostly. soccumful, ond thal dhe’ Gifiateaetoaseatae 
dent, flint, soft, sweet, and pop corn apparently crossed readily. 
The effects of crossing were in comparatively few cases, generally in 
sweet-corn varieties, visible the first year. The second 

usually showed ears more or less completely blended and often 
exactly intermediate between the two parent types. More rarely 
the grains of a single ear were unlike each other, resembling: closely 
or remotely either parent. The ted year the cea 
trae to the seed planted. 

In 1801. some bie Kernels found’on ears ci? coca ‘whaseeeaeaa 
diate parents were known to haye shown no kernels of this | 
planted and one of the resulting ears was fertilized with pollen from 
the same stalk under conditions which kept it free from any possible 
intermediate cross. This ear contained 370 kernels, of which 206 
were blue, 71 pink, 71 orange-yellow, and 22 pure white. Five other 
ears from the same seed exposed to the pollen of other varieties 
showed the same variation in color, with a slightly smaller percentage 
of blue. The prepotency of blue corn was studied by 
large number of ears from other plats growing within a radius of 
2 yards, and it was found that about half the number of aninelosed — 
ears had from one to five blue kernels, while not one of the brian 
gave any trace of blue. 

In connection with later work on the improvement of corn, ‘ane 
ses were made of varieties, single ears, and single kernels, to deter- 
nine their nitrogen content. In thirty-three varieties under investi- 
gation the nitrogen ranged from 1.56 to 2.26 per cent. In different 
ears of a variety grown for thirty years without admixture i 
from 1.58 to 2.24 per cent, and in ears of a cross originated the preyi- 
ous year, from 1.35 to 2.22 per cent. The nitrogen content of single 
kernels from the same ear yaried considerably, but not to an 
as great as among different ears of the same variety. It vol 
found that the specific gravity of kernels is too uncertain a factor for 
the selection of corn rich in nitrogen. Of the original 
varieties, twenty-one were selected for breeding purposes, and ai 
three years the crosses obtained showed remarkably high 
of nitrogen in many cases; all of them contained 2 per cent or more. 
Tn twelve cases the average was about 240 per cent of nitrogen, or 
15 per cent of protein. 

Breeding experiments at the Iowa Station gave better results” 
from planting corn in an isolated part of the field, removing the tas- 
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sels and hand-pollinating the ears without covering, than by the 
method of covering the tassels and silks with sacks. The pollen was 
best applied before sunrise. 

At the Minnesota Station* Mercer Yellow Flint corn in proximity 
to Black Mexican Sweet corn produced several black grains on some 
of the ears, A dozen of these dark-colored grains were planted and 
protected from pollen from other varieties. The ears produced 
showed that the Black Mexican corn had fertilized dark-colored 
grains on the ears of Flint corn the previous year. Besides the Yel- 
Jow Flint and the Black Sweet grains there were Yellow Sweet, 
Black Flint, White Sweet, and White Flint grains on nearly every 
ear, which is taken as showing the ancestry of this cross. Tt is sug- 
gested that both parents had been crossed with different varieties, 
and that the different ancestral characteristics reappeared, and from 
these results the importance of keeping seed pure is pointed out. 

The Rhode Island Station > planted Longfellow flint corn in close 
proximity to sweet corn, but the resulting ears failed to show any 
kernels of the sweet-corn type on the ears of the flint corn, although 
the yellow kernels were very numerous on the sweet corn, being 
mostly found on ears taken from rows next the yellow corn. In 
selection experiments the lowest ear on the stalk used for seed 
showed no greater tendency toward improving ear production than 
the use of the highest ear. It is concluded that for the increase in 
ear production the best developed seed should be secured from plants 
producing the largest number of ears, regardless of the position the 
ear occupies on the stalk. 

Tn 1802 the Illinois Station * reported on corn-breeding experi- 
ments begun in 1889. Crosses were made between varieties of dent 
corn, and varieties of dent, sweet, and pop corn. In none of the 
crosses made between different varieties of dent corn of the same 
color or between different varieties of sweet corn of the same color 
could the change in the crossed ear with any certainty be attributed 
to the influence of the pollen. The yariation in these ears was 
apparently no greater than in ears of the same variety left to form 
naturally, Ears produced by crossing white sweet corn with pollen 
of yellow dent corn were nearly as dark as the male variety, with 
kernels very much like flint corn in appearance and with a taste 
characteristic of dent corn, and where both sweet and dent kernels 
appeared on the same ear the dent kernels were always the heavier. 
Tt is stated that color, where it is a character of the kernel and 
not of the seed coat, tends very strongly to pass from one variety 
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to another. Crosses in which yellow dent corn was the male and 
white sweet corn the female, yellow sweet the male and white sweet 
the female, and yellow pop corn the male and white dent the 
female, exhibited the greatest degree of certainty or success. Of 
nineteen ears produced by these various crosses only two kernels did 
not show distinctly the effects of the pollen. Of sweet-corn stalks 
bearing two ears, one crossed and the other left to be naturally fer- 
tilized, there was no indication of anything but sweet-corn pollen 
on the naturally fertilized ears, All crosses, except the purely dent- 
corn crosses, were planted, and during the first growing season the 
uniformity of the plats was very noticeable, The number of ears to 
the stalk showed a tendeney to follow the same type as the stalk. 
The ears from each of the crossed plats were as uniform as is com- 
mon with varieties of corn, and the crosses of different varieties 
were modified to about the same extent by each parent. The crosses 
using the pop corn and dent corn as parents seemed to show the 
effect of the male more than the female parent, while those of which 
pop corn was the male parent were more flinty than those in which 
dent corn had furnished the pollen. The corn grown from the crossed 
seed was, in nearly all cases, inereased in size as a result of the 
crossing. 

The second year the corn continued to be comparatively uniform 
in type where the parent varieties were similar, but where they were 
different, as in the crosses between sweet and dent, the 
tended strongly to run back to the parent forms, while at the same 
time taking on other forms different from either. Nearly all the 
corn grown the second year was smaller than that grown the first 
year, although most of it larger than that of the parent varieties, 
Some of the varieties which might be supposed to be most nearly 
related, as the sweet corns, have shown very little increase when 
grown from crossed seed, while two varieties of pop corn, which 
would seem as nearly related to each other as the varieties of sweet 
corn, gaye a very decided increase in size when grown from crossed. 
seed. Corn from the cross of Black Mexican and White Dent, two 
widely differing varieties, showed a decrease in size, while that from 
flour corn and Golden Coin, varieties apparently as widely different 
as any crossed, gave ears showing the greatest proportion of gain in 
size. There seems to be a strong tendency in the progeny of the 
crosses of different varieties of dent, sweet, and pop corn toward the 
flint type. 

Tn 18924 in each of five cases the yield from plats of crossbred 
corn was larger than the average yield of plats planted with vari- 
eties which had not been crossed, the average increase being over 9 


- 
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bushels per acre. In 1898* it was observed that in every instance 
seed from cross-fertilized ears produced a larger yield and larger 
stalks than seed from self-fertilized ears, but the ears of the latter 
were more uniform in character. In another test in three out of four 
eases the yield from crossbred seed was greater than the average 
yield of the parent varieties, the average difference being 2.8 bushels 
per acre. In 1894" the seed from cross-fertilized plants selected in 
1892 and 1893, together with the seed from both parent varieties, 
was grown and the average increase from the eross-fertilized seed 
was 12 bushels per aere. 

The later work in corn breeding at this station ® has been along the 
line of improving the chemical composition of the kernel. In six 
tests the selection of seed corn of high and low protein content pro- 
duced differences in the composition varying from 0.50 to 1.25 per 
cent of protein, and the selection of seed of high and low fat content 
differences ranging from 0.67 to 145 per cent of fat. The relation 
of the size of the kernel to the percentage of protein or fat was also 
investigated. The weight of kernels from 24 ears high in protein 
averaged 0.872 gram per kernel; from 16 ears low in protein, 0.8387 
gram per kernel; from 12 ears high in fat, 0.345 gram, and from 16 
ears low in fat, 042 gram per kernel, In general the tendency of 
corn high in fat content was toward small kernels, and vice versa. 
In studying the relation of corn germ to kernel it was found that the 
percentage of germ to kernel is correlated with a high fat content. 
From the results it is concluded that by proper selection of seed the 
protein, fat, or carbohydrates of corn may be inereased or decreased. 
The following method 4 of maintaining a breeding plant is recom- 
mended : 

Forty selected ears are planted in forty separate parallel rows, one ear to m 
row, Consequently the breeding plat should be at least forty corn rows wide 
and Jong enough to require about three-fourths of an ear to plant a row, It is 
well to shell the remainder of the corn from all of the forty cars, mix it together, 
and use it to plant a border several rows wide entirely around the breeding plat 
to protect it, especially from foreign pollen. * * * The very best ears of 
seed corn are planted In the center rows of the breeding plat, the remainder of 
the ears being planted In spproximately uniform gradation to elther side, so that 
the least desirable ears among the forty are planted in the outside rows, and in 
the final selection of the best feld rows from which the next year's seed ears are 
to be taken some preference is given to the rows near the center of the plat. 

Tn further work along this line* the chemical and physical com- 
position of the corn kernel was studied. ‘The kernel is considered as 
consisting of the tip cap, hull, horny gluten, horny starch, white 
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starch, and germ, The tip cap is described as covering the tip or 
base of the kernel and comprising 1.5 per cent of the geain, and the 
hull is the very thin outer coat comprising about 6 per cent of the 
Hora ad containing 5 sonaliee percentage: ot eee 
part of it. The horny gluten, lying immediately under the hull, eom- 
prises from 8 to 14 per cent of the grain and is more abundant in the 
kernels with a high protein content. This part contains from 20 to 
25 per cent of protein and is the richest in this substance of all the 
parts of the kernel. The horny starch, the chief substance in the 
sides and back of the kernel, comprises about 45 per cent. 
corn, but the percentage is much higher in corn with a high protein 
and lower in corn with a low protein content. This part of the kernel 
is rich in starch und contains about 10 per cent of protein, a greater’ 
total amount than any other part. The white starch, occupying the 
center of the crown end of the kernel and usually partially sur- 
rounded with germ, comprises abont 25 per cent of the kernel, being 
Jess in high-protein corn and greater in low-protein corn. Tt con- 
tains only from 5 to 8 per cent of protein. The germ comprises about 
11 per cent of the kernel and varies according to the oil content, eon- 
stituting a higher proportion in high-oil corn and a smaller propor- 
tion in low-oil corn. The oil in the germ ranged from 35 to 40 per 
cent, and from 80 to 85 per cent of the total oil present. 
in protein contains a larger proportion of horny gluten and : 
starch and a correspondingly smaller proportion of white starch. In 
corn of a high protein content the horny parts comprise over 60 per 
cent of the kernel and contain about 80 per cont of the total protein. 
‘Two strains of corn bred for four years for a high-oil and low-oil- 
content showed an average difference of 1.97 per cent in the oil eon- 
tent and 0.18 per cent in the protein content, or less than 5 per cent of 
a perfect correlation between oil and protein. It is concluded 
as the percentage of protein increases the starch decreases and the oil _ 
content remains practically unchanged, and that the selection of high= 
protein seed corn should be governed by a high proportion of } 
parts, and of high-oil seed corn by a large proportion of germ, 
a study of four strains of pedigreed corn, the crop rep! 
seventh generation, the protein content of low-protein ee 
from 6.36 to 7.9 per cent, with an average of 6.71 per cent, while the 
protein content of the high-protein ears varied from 13.98 to 16.01 
per cent, with an average of 14.44 per cent. ‘The average oil content: 
of the low-protein ears was 4.21, and of the high-protein ears £98 per 
cent. In a further test of the composition of the kernels a slight 
correlation between oil and protein again became apparent, the high= 
oil corn containing nearly three times as much oil as the low-oil 
but being less than one-seventh richer in protein. A very m 
correlation between oil and germ was shown, the low-oil ears 





EXPERIMENT STATION WORK IN CORN CULTURE. 539 


ing an average of 2.52 per cent of oil and 7.74 per cent of germ, and: 
the high-oil ears an average of 7 per cent of oil and 13.84 per cent of 


germ. ” 

‘The effect of breeding in changing the composition of the different 
physical parts of the kernel is shown by the fact that the germs from. 
the low-oil corn contained about 25 per cent of oil and those from the 
high-oil corn nearly 42 per cent, while the endosperms from the low- 
protein ears contained jess than 6 per cent of protein and those from 
the high-protein ears nearly 14 per cent. Breeding for high or low 
protein produced no marked effect upon the ash content or the oil 
content of either the germs or the endosperms, and only slightly 
influenced the protein content of the germs. As calculated on the 
basis of 100 pounds of corn, there was a maximum difference of only 
0.75 pound of protein in the germs from 100 pounds of low-protein 
and high-protein corn, and a difference of 7,06 pounds of protein in 
the 

At the North Dakota Station * corn selected for high nitrogen con- 
tent in 1901 gave in most cases corn of high nitrogen content in 
1902, but the erop of 1903 presented some marked variations. ‘The 
physical method of selecting corn of a high nitrogen content was 
found quite reliable. 

COMPOSITION OF CORN. 


Numerous analyses of the different parts of the corn plant at dif- 
ferent stages of growth and at maturity have beon reported by the 
stations from time to time. According to a summary of the results 
obtained by the New York, New Hampshire, and Pennsylvania 
experiment stations ® the average gains for all trials between the time 
of cutting corn when in bloom or tassel and when ripe or glazed, 
amounted to 205 per cent in dry matter, 114 per cent in albuminoids, 
230 per cent in fat, and 265 per cent in carbohydrates. 

The effect of fertilizers on the composition of corn was studied by 
the Vermont Station ® and it was observed that there was a notice- 
able inerease in the dry matter of the crop only when phosphoric 
acid was used. The proportion, as well as the total amount of 
starch, was highest when phosphoric acid was present in abundance 
in the fertilizer and lowest when potash was used instead of phos- 
phorie acid. Assuming that the differences in produce were due to 
the fertilizers, the addition of nitrogen alone appeared to inerease 
the percentage of nitrogen or albuminoids in the crop. The addition 
of potash or of nitrogen and potash did not change the percentage 
of nitrogen. Phosphoric acid alone or in combination lowered the 

# North Dakota Sta. Rpts. 1902, p. 30; 1008, p. 35, 
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percentage of nitrogen, but each time so increased the weight of the 
erop that more nitrogen was taken from the soil than when 
compounds alone were used. Tt is concluded that the analysis of 
ithe plant does not show the needs of the soil. Tn several of the trials 
large amounts of nitrogen were supplied in the fertilizer, yet the 
crop contained even more, which is taken to show that corn does not 
need much of an artificial supply of nitrogen and that if plenty of | 
phosphoric acid and potash is given it will supply itself with nitrogen 
from the soil and produce a good crop. The effect of frost on the 
composition of corn fodder was also studied.* Corn was cut Oc- 
tober 24, when somewhat frosted, and November 13, after several 
severe frosts had occurred. The latest cutting, as compared with 
the first, showed a loss of 31 per cent in albuminoids, 9.7 per cent in 
erude fiber, 22.7 per cent in nitrogen-free extract, 47.6 per cent in 
fat, and 33.4 per cent in ash. 

The Maine Station ® found the inerease in dry matter, from Au- 
gust 15, when the ears were beginning to form, to September 21, 
when all the ears were glazed, to amount to 3,974.7 pounds per 
acre, The gain in ash for this same period was 130.2 pounds; 
protein, 1914 pounds; fiber, 496.7 pounds; nitrogen-free extract, 
3,029 pounds; sugars, 802.5 pounds; starch, 1,083 pounds, and fat, 
128.7 pounds. Basing its calculation on a yield of 60 bushels of 
shelled corn per acre, the Delaware Station ® found that field corn 
produced twice as much protein, two and a half times as much 
earbohydrates and fiber, and four times as much fat per acre as 
the sweet corn. Work on the composition of corn, as affected by 
fertilizers, has also been followed at the Connecticut Storrs Sta- 
tion In 128 samples analyzed, the albuminoid nitrogen in the corn 
varied from 90.96 to 100, and averaged 95.26 per cent of the total 
nitrogen, and that in the stover varied from 74.36 to 100, and aver- 
aged 86.44 per cent of the total nitrogen. The percentage of protein 
in the corn and stover increased, in general, with the quantity of 
nitrogen applied. The total amount of protein in the crop was 
also increased by the use of nitrogen in the fertilizers, even when it 
did not increase the yield per acre. The variations in the approxi~ 
mate composition of corn and stover were found’to be very wide, 
the greater range being in the stover. In the corn the proportion 
of protein varied from §.9 to 13.3 per cent: that of crude fat, from 
4.4 to 7.2; of nitrogen-free extract, from 76.9 to 81.9; of fiber, 
from 1.2 to 2.4: and of ash, from 14 to 2.4 per cent in the water- 
free substance. In the stover the range of protein was from 41 





a : Vermont Sta, Rpt. 1889, p. 72. 
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to 11.3 per cent; of fat, from 1.3 to 2.6; of nitrogen-free extract, 
from 45.9 to 57: of fiber, from 27.9 to 87.3, and of ash, from 4.4 
to 9.5 per cent on the water-free basis. The moisture in the samples: 
at the time of harvest varied from 22 to 30.3 per cent in the corn, 
and from 324 to 714 per cent in the stover. The approximate 
composition of corn and stover of New England grown maize was 
studied by this same station.2 In general, the use of nitrogen pro- 
duced a corn richer in protein than the use of mineral fertilizers 
alone. The variations in the percentage of different constituents 
showed that the water-free substance of corn kernels grown upon 
different soils with different: fertilizers in different seasons varies 
greatly in composition. The variations in water content at harvest 
and in the composition of the water-free substance of stever were 
much more marked than these of corn, there being an extreme 
variation of more than 15 per cent of water at harvest and of 7 per 
cent in the protein. The composition of marketable ears and of 
soft ears and nubbins of flint corn is also reported.” The percentage 
of protein in soft ears and nubbins exceeded that in good ears by 
an average of 1.5 per cent, varying in different experiments from 
0.75 to 2.8 per cent. Very little difference in the amount of crude 
fiber was found in the two grades. The percentage of ash was 0.2 
per cent greater in poor than in good corn. There was an average 
of 0.4 per cent more fat or oil in the good than in the poor corn, and 
the percentage of nitrogen-free extract in the good corn was greater 
by an average of about 1.4. 

Work on the proteids of corn has been conducted at the Con- 
neeticut State Station.© The proteid constituents of 100 grams of 
yellow corn meal, together with the nitrogen content of each, are 
given approximately as follows: 


Proteids in 100 grams of corn meal, 








Proteid eoluble in water—proteose . 
a a juble in salt solations: 


pela 


cs a rmenigak mae ‘potash bolutiot 


‘Total nitrogen... 
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The Georgia Station* reports the following analysis of different 
perts of the corn plant: ‘ 


Analpsie of parts of the corn plant, 








ane 


o Analysis of E. H. Jenkins. 
RELATION BETWEEN DIFFERENT PARTS OF THE PLANT. 


The weight of ear per bushel of shelled corn was determined for 
different varieties nt the Illinois Station.® It was found that 70 
pounds for the early, 73 for the medium, and 78 for the late-maturing 
varieties tested at the station was sufficient to produce a bushel of 
air-dry corn at the last of October. The quantity required, however, 
was found to vary with the season, depending upon the percentage 
of water in the ears. Tests made February 14, 1901, showed that 
about 65 pounds of Murdock, an early-maturing variety, 66.6 pounds. 
of Leaming, about 67 pounds of Burr White, and a little over 66 
pounds of mixed varieties of Yellow Dent made 56 pounds of shelled 
corn. When thoroughly air dry, 12 pounds of cob per bushel is con- 
sidered a maximum for any variety suitable for the latitude of the 
station, and in caseof carefully selected ears, as in seed corn, the 
weight of cobs per bushel should be less. 

The Connecticut Storrs Station determined the ratio of corn to 
cob in eighty-one partly dried samples. The percentage of water- 
free corn at harvest varied from 45.3 to 64.1 per cent; so that in the 
one case 100 pounds of ears would yield 45.3 pounds of water-free corn, 
or 50.3 pounds of corn with average percentage of water, and in the 
other case 64.1 pounds of water-free corn, or 71.3 with average per- 
centage of water. 

At the Connecticut State Station“ Rhode Island White Capped 
Flint increased in the yield of dry shelled corn with the thickness of 
planting up to a stand of two kernels per foot. The dry weight of 
leaves increased regularly with the thickness of planting, and that 
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of stripped stalks inereased with the thickness of planting up to a stand 
of one plant per foot. White Edge Dent corn showed the same yari- 
ations as the flint variety in sound and soft kernels and leaves due to 
rate of planting, but while the weight of water-free stalks of the flint 
variety was greatest with one plant per foot, the weight of water-free 
stalks of the dent variety was greatest with the thickest planting, or 
eight plants per foot. The proportion of sound kernels of the flint 
variety to total water-free corn increased with the thickness of plant- 
ing up to two stalks per foot, while the proportion of kernels of the 
dent variety to the total crop was greatest where the stand was one 
stalk par 2 feet. ‘The proportion of leaves to total dry crop in both 
varieties was largest where the proportion of sound kernels qwas 
smallest. 


COST AND PROFIT IN GROWING, 


At the Nebraska Station * Centennial White corn was grown at 
cost of 28.43 cents per bushel, and Leaming, in # different field, ae 
cost of 14.9 cents. The cost of planting and harvesting 
White was $10.17 per acre, and that of Leaming $6.65 in one field. 
$6.08 in the other; and the corresponding profits per acre were $1.33, 
$5.16, and $4.72, respectively, the corn being valued at 30 cents per 
pital! In observations made at the Pennsylvania Station ® the cost 
of growing and ensiling corn was $16.17 per acre as compared with 
$57.54 for growing, harvesting, and storing sugar beets and mangels. 
The roots produced 4,615 pounds of air-dry substance and the eorn, 
6,768 pounds per acre. 

An investigation of the expense of raising corn in Illinois was 
made by the Illinois Station* in 1896. Two hundred and seventy- 
four estimates from farmers throughout the State were used in ealeu- 
lating the cost. The average yield of corn per acre on the farms taken 
into consideration was 54 bushels, and the cost of production repre- 
sented the average sum of the expenses on all the processes involyed, 
from the preparation of the soil to the delivery at the elevator, inelud- 
ing the wages of the farmer himself. A proper allowanee was made 
for time lost and for maintenance of team during idleness, interest 
on investment, including rent, and allowance for depreciation of tools 
and tnachinery. On this basis: the caleulated cost of production of 


corn was 19.5 cents per bushel and $10.59 per acre, " 
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SOME IMPORTANT FOREIGN VETERINARY INVESTIGATIONS. 


By BE. V. Wiroox, Ph. D., Office of Experiment Stations. 


. On account of the crowded condition of the population in the 

greater part of Europe and the necessity of preventing by all possible 
means losses which may naturally occur in the national economy of 
different States, the value of domestic animals is very high and the 
necessity of a thorough understanding of their diseases correspond- 
ingly imperative. A large number of investigators of first rank 
have for years devoted their energies to a solution of the most impor- 
tant veterinary problems, and their efforts haye been supported by lib- 
eral governmental aid. Recruits for the army of veterinary investi- 
gators are being constantly furnished by a large number of trained 
men, who are annually graduated from veterinary schools, The 
present article will be confined to a general account of some of the 
more important results obtained by these investigators in the study 
of certain animal diseases. Foreign investigators along veterinary 
lines have given attention to all phases of the problem of preventing 
animal diseases, but not all of the results thus obtained are equally 
available for use in the United States. It may be stated as a general 
rule, however, that the more important animal diseases are almost 
world-wide in their distribution, and that no conntry is absolutely 
safe from infection by these diseases, particularly in view of the facil- 
ities which mutual commercial relations offer for the spread of animal 
plagues, 

TUBERCULOSIS, 


Among the various diseases which afflict animal life there is none 
of such transcendent importance as tuberculosis, both from the stand- 
point of the losses which it causes to animal industry and also from 
that of the danger to human health. More time has been devoted, 
especially in recent years, to the study of this disease than to any other 
animal disease. Tuberculosis may attack all of the domesticated ani- 
mals as well as man, and it is, therefore, of more general concern to 
the human race than the diseases which affect only the lower animals. 
Although considerable difference of opinion had been held concern- 
ing the nature of tuberculosis, a general agreement regarding the 
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identity of tuberculosis in animals and man had been reached and 
prevailed until Koch’s announcement before the British Medical Con- 
gress of 1901. At this congress, as is generally well known, Professor 
Koch stated his opinion, based on a number of experiments whieh he 
and his pupils had carried out, that there are two essentially differ- 
ent forms of tuberculosis, one of which affects man and the other the 
common domesticated animals, Koch also asserted, as corollaries of 
this proposition, that the human tubercle bacillus could not be trans- 
formed into that which affects cattle, and vice versa. It was, there- 
fore, argued that the presence of tuberculous human attendants con- 
stitutes no serious danger to cattle or other domesticated ant 
that no further precautions need be taken regarding the use of the 
meat and milk of tuberculous cattle. This announcement of Pro- 
fessor Koch’s was immediately contradicted by those who were pres- 
ent at the meeting, and has been subsequently combated in an ever- 
inereasing number of articles reporting investigations concerning the 
identity of human and bovine tuberculosis. As a rule, the evidence 
obtained by these investigations in Europe has heen opposed to the 
assertions of Professor Koch. Numerous experiments, carried out 
under the most careful observation of all necessary ‘precautions, have 
shown beyond question that in a certain percentage of cases the tuber- 
ele bacilli obtained from human patients may cause a generalized and 
even fatal form of tuberculosis when inoculated into small 
animals or into large domesticated animals. For some time, there- 
fore, it has been quite generally assumed as demonstrated that there 
is but one form of tuberculosis affecting man and the higher animals. 
Quite recently, however, announcement has been made from several 
sources that there may be two forms of tuberculosis, man being sus- 
ceptible to both forms. Evidence has been presented to show that 
apparently the two forms of tuberculosis may coexist in the human 
patient or in one of the domesticated animals. Dr, Nathan Raw 
on the basis of numerous post-mortem examinations of children 
affected with tuberculosis, came to the conclusion that the 
pulmonary form of tuberculosis a fleets primarily the lungs and is. 
to infection with bacilli of human origin, In other words, the Jung 
IN 3 in man is considered by Doctor Raw as 
« r “ tuberculous human patients and not 
mals, The various forms of tuberculosis which appear in 
in intimately connected with 
ferent nature, and the bacilli 
iffer in many respects from those 
in human patients. A study of the — 
btained from the lungs and from 
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the intestines of tubcrenlous human beings thoroughly convinced 
Doctor Raw that these were distinct species of bacilli, not capable of 
being transformed into each other. It was announced, therefore, as 
already stated, that there are two forms of tuberculosis, to both of 
which man scems to be readily susceptible, 

Essentially the same results have quite recently been obtained, 
according to 2 preliminary statement by the German Tmperial Tuber- 
culosis Commission. On the basis of extensive experiments, it was 
announced by this commission that two essentially different forms of 
tuberculosis must be recognized, one of which is characterized as 
human tuberculosis and normally affects the lungs of man, while the 
other, or bovine tuberculosis, is represented by the various forms of 
tuberculosis in cattle and intestinal tuberculosis in man. The intense 
interest which has existed for several years in the solution of the 
problem of the unity or duality of tuberculosis is considerably in- 
ereased by these announcements affirming essential differences between 
human and bovine tuberculosis. Although according to this view, 
which appears to rest upon a firm basis at present, one of the essen- 
tial contentions of Professor Koch is corroborated, the other, and from 
a sanitary standpoint the more important one, must fall to the ground. 
Reference is had here to Koch’s assertion that on account of the non- 
identity of human and bovine tuberculosis no care need be exercised 
regarding the treatment of meat and milk of tuberculous cattle. The 
most recent investigations referred to, however, indicate clearly that 
while there are two different forms of tuberculosis, man is neverthe- 
less. susceptible to both, and it is therefore necessary that care be 
exercised to exclude tuberculous products from the market. 

During the past five years more time has perhaps been devoted to 
the solution of this problem in the study of tubereulosis than to 
any other phase of the subject. Next in importance, however, in 
the aspects of the tuberculosis question comes that of the preven- 
tion of the disease. Along the line of prevention the greatest strides 
have been made in the methods of vaccination. The methods thus 
far proposed have yielded quite satisfactcry results and have inci- 
dentally led to yarious controversies regarding priority in their 
discovery. The question of priority can not be discussed in this 
connection, Reference may be made briefly to some of the more 
important results which have been announced in Europe as a result 
of the studies in the prevention of the disease. Professor von 
Behring® published a preliminary statement of his method of 
immunizing cattle against tuberculosis in 1902. The method is 
called jennerization on account of its resemblance in essential details 
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to the method of preventing smallpox in man. Von Behring 
found, as most other investigators had done, that different cultures 
of tubercle bacilli from man and from animals differ greatly in 
their virulence. It was demonstrated by laboratory experiments 
that the virulence of these races of bacilli could be greatly increased 
by the proper treatment and that likewise it could be attenuated by 
subjecting the bacilli to unfavorable conditions. During these 
experiments it was found that human bacilli when maintained in 
artificial cultures for many generations in the laboratory finally 
lost their virulence to such an extent that when inoculated into cattle 
they produced only a mild form of tuberculosis from which the 
inoculated animals subsequently recover. An examination of the 
lungs of cattle killed at varying periods after such inoculation 
showed that the process of the healing of the tubereles in the lungs 
was slow, but that ultimately the process became complete, at which 
time no bacilli could be found in the old tubercles. Some of the eattle 
kept at the Marburg University for experimental purposes were 
inoculated with these cultures of weak virulence for a number of 
times, and it was observed that the intensity of the reaction which 
followed these inoculations gradually diminished. After a number 
of such inoculations, the treated cattle were inoculated with 
virulent cultures of tubercle bacilli obtained from cattle. The 
bacilli used in the first experiment of Von Behring had been so 
increased in their virulence that they produced death of untreated 
cattle within two weeks after inoculation. It was found, however, 
that the cattle which had been previously inoculated with human 
tubercle bacilli and had recovered from such inoculation were quite 
immune to the disease. No fatal cases of tuberculosis were deyel- 
oped among such animals. In most instances a mild form of the 
disease was caused, resulting in a slight elevation of temperature 
and some coughing for a few months, after which, however, the 
symptoms of tuberculosis disappeared, Such animals when killed 
and examined showed evidence of tubercles in the lungs, but such 
tubercles were healed and the bacilli contained in them were entirely 
disintegrated within a comparatively short time. 

The method proposed by von Behring has been tested quite exten- 
sively at the Marburg University and among the neighboring herds, 
The results announce: the preliminary statement have been con- 
firmed, and the latest statement made by Doctor Rémer, one of yon 
Behring’s associates, is to the effect that the principle underlying von: 
Behring’s method of immunization has been definitely established 
after giving satisfactory results in more than 1,000 cattle, The 
investigators at the Marburg University state that in the future 
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they will give more attention to the solution of the problem of ren- 
dering this method most practicable for ordinary veterinarians and 
cattle raisers. 

A number of other investigators have worked along the same*line 
in producing immunity toward tuberculosis and have obtained such 
satisfactory results that this method must be considered as a promis- 
ing one in the control of the disease. The work of Arloing in 
France and MeFadyean in England has shown that cattle may be 
successfully immunized against tuberculosis by previous treatment 
with human tubercle bacilli of slight virulence. Doctor Baumgar- 
ten* has been working on this method of immunization since 1902, 
and has shown that by the use of human tubercle bacilli cattle may 
be completely immunized against cultures of bovine tubercle bacilli 
which were fatal for animals which had not been previously treated. 
This author has had cattle thus treated under observation for a 
period of two and a half years. During this time no diminution 
in immunity to the disease has taken place. Baumgarten found 
that immunity in cattle could be produced by a single treatment with 
human tubercle bacilli. He argues, therefore, that it is unnecessary 
to make repeated intravenous inoculation, as has been recommended 
by von Behring and others, since this method requires more elabo- 
rate apparatus and time and produces more serious disturbances in 
the vaccinated cattle without increasing the intensity of immunity. 
In the experiments carried on by Baumgarten, human tubercle 
bacilli when inoculated subeutaneously into cattle produced no 
local infection and did not remain demonstrable at the point of inoc- 
ulation, except for a short time. The result of vaccination is there- 
fore considered not strictly a mild infection with tuberculosis, but 
more in the nature of an inflammatory process due to the toxic effect 
of the bacilli. Human tubercle bacilli, therefore, appear to operate 
as a vaccine toward bovine tuberculosis, According to Baumgar- 
ten’s investigation the serum obtained from animals which had been 
immunized by his method contained no immunizing property and 
did not protect other animals when injected into them. 

Various authors have called attention to the slow progress of 
tuberculosis under certain conditions, and the suggestion has been 
made that this may be due to a spontaneous vaccination which takes 
place during the course of the disease. Wahlen® found in his ex- 
periments that if guinea pigs were inoculated with mildly virulent 
tubercle bacilli of human origin there followed a mild outbreak of 
the disease of short duration, after which a considerable period of 
comparative inactivity of the tubercle bacilli was observed. As a 
rule, however, the disease again persisted in its course of generaliza- 
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tion after the lapse of this interval. Wahlen 

the period of inactivity of the tuberelo bacillus a1 ere 
vaccination is manifesting itself, but that under ordinary 

thine not efficient to procoot the animal £etma fig0es ean 
of the disease, 

Certain authors have raised the objection to the method of von 
Behring that the tubercle bacilli used for vaccination cause too serious 
disturbances in the vaccinated animals and remain alive for too 
period. An attempt has been made, therefore, to find tuberele bacilli 
of still lower virulence which would nevertheless produce immunity 
toward virulent cultures. Friedmann ®* carried on experiments with 
tubercle bacilli obtained from turtles, and has come to the conelusion 
that these bacilli fulfill all the required conditions in producing 
immunity toward tuberculosis and in causing the slightest possible 
disturbances and lesions which are compatible with the 
of immunity in the treated animals. Tubercle bacilli obtained from 
turtles were of considerably lower virulence than human tubercle 
bacilli and caused no demonstrable lesion in the vaccinated animal, 
They had the power, however, of producing immunity in the small 
laboratory animals and in cattle toward the most virulent tubercle 
bacilli of bovine origin. Experiments have been carried out for the 
purpose of determining whether it is not possible to obtain the vac- 
cinating effect from dead tubercle bacilli, and thus to avoid all possi- 
bility of infecting cattle by vaccination. Neufeld® conducted a 
number of experiments along. this line, basing his experiments on the 
assumption of nonidentity of human and boyine tuberculosis. ¥ 

ral plan of immunization consisted in the use of dead 
bacilli for the first vaccination, following this treatment with 
ally increasing doses of living bacilli, first of human origin and 
of bovine origin, By this method Neufeld succeeded in immuni 
six goats against infection with virulent tubercle bacilli. Si 
satisfactory results were also obtained in experiments on cattle and 
asses. An immunity was brought about by this method w 
enabled animals to resist successfully the most. virulent 
Friedmann succeeded in immunizing guinea pigs toward human 
tuberele bacilli by a previous treatment with bacilli obtained from 
turtles. It thus appears to be satisfactorily demonstrated that an 
immunity may be brought about in a majority of animals by a pre- 
liminary treatment with tubercle bacilli of very low virulence. 

Another method for producing immunity has been worked out with 
considerable suceess by several European authors. Since 1895 Pro 
fessor Maragliano* has conducted experiments in the ino 

«Dent. Med. Wehnschr,, 20 (1908), No. 46, pp. 1678-1675, 
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of animals toward tuberculosis by means of serum and bacilli of low 
virulence. Serum treatment of tuberculosis has given varying results 
in the hands of different authors, but according to Maragliano the 
method merits.a more extended trial, Maragliano claims that he has 
produced immunity in cows, horses, asses, goats, sheep, and dogs, 
and that this immunity has persisted for a period of five years sinee 
the beginning of treatment. This author even sueceeded in immuniz- 
ing rabbits to tuberculosis by means of a preliminary inoculation with 
tubercle bacilli of low virulence. He found also that it is not neces- 
sary to make an intravenous inoculation, Equally satisfactory re- 
sults were obtained when bacilli of low virulence were injected under 
the skin. AJL of these authors have suggested the possibility of 
extending this method of treatment to man. The danger, however, 
of reversing the order of procedure and inoculating human patients 
with tubercle bacilli of bovine origin is apparent from the fact that 
bovine tubercle bacilli are usually more virulent that those obtained 
from other sources, and their virulence may become increased by in- 
oculation into human beings. 

It was found by Wahlen ® that tubercle bacilli which are capable 
of producing a spontaneously vaccinating tuberculosis in animals 
when cultivated outside of the animal body developed a vaccinating 
property in the culture medium. The specific action of filtered cul- 
tures from which all bacilli are removed varies extremely according 
to the origin of the cultures and the nature of the filters. Wahlen 
fonnd that it was possible to obtain cultures of tubercle bacilli which 
did not produce any alteration at the point of inoculation even after 
a period of one month. 

Much attention has been given by various European authors to the 
possibility of the transmission of immunity to offspring either through 
the blood during the organic union of the fetus and the mother or 
Jater by means of vaccinating properties in the milk of tuberculous 
animals, While such experiments have yielded results which are 
exceedingly interesting from a scientific standpoint, they are not yet 
capable of immediate application in practice. Hawthorn? found in 
his experiments that guinea pigs inoculated with tubercle bacilli of 
varying virulence transmitted to their offspring a slight vaccinating 
or protective property in the blood serum. The serum of the off- 
spring had fully as pronounced a power of this sort as was cbserved 
in the mother, and this property persisted for about six months, 
during which the author had the animal under observation. No 
actual tuberculous lesions were to be found in the offspring of tuber- 
culous guinea pigs. 
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Medicinal treatment of tuberculosis has been investigated by a 
large number of authors and various remedies have been suggested 
as showing considerable efficiency in this direction. Olive oil * has 
been used to some extent in the treatment of tuberculosis In man and 
the results obtained in a few instances indicate that a similar treat- 
ment might perhaps be adopted in animals with some hope of suc- 
cess. The use of cinnamon has not given very satisfactory results. 
Intensive feeding with muscle serum has shown that this substance 
has the power of so stimulating the nutritive process of tuberculous 
animals that they can resist the progress of tuberculosis much more 
successfully than would otherwise be possible. Recently Hoffmann* 
has tested the value of hetol in the treatment of tuberculosis. This 
author’s experiments were made on guinea pigs and rabbits. Hetol 
has been used by various other authors for similar purposes. Tt was 
found during the numerous experiments which Hoffmann carried out 
that animals which had been previously treated with hetol withstood 
infection much longer and more successfully than other animals 
which had not received hetol. The tubercles produced in treated and 
untreated animals were carefully studied and were found to show eer- 
tain essential differences. In the animals which had been treated 
with hetol the tubercles were small and sharply differentiated from 
the surrounding tissue and were surrounded by white blood cor- 
puseles, The giant cells which were characteristic of actively devel- 
oping tubercles were small or entirely absent. Hoffmann concludes 
from his experiments that considerable importance is to be attributed 
to hetol in curing tuberculosis. This drug apparently has the power 
of materially assisting the organism in limiting the tuberculous proe- 
esses and bringing about a final healing of the tubercles which haye 
already been formed. 

Many investigators have studied the effect of tuberculosis upon 
the red blood corpuscles. Humbert has shown quite conclusively 
that the blood corpuscles lose a part of their power of resistance 
during the progress of the disease and are considerably diminished 
in number. It is desirable, in many instances, to make a rapid diag- 
nosis in suspected cases of tuberculosis, and experiments by Mar- 
morek, Nattan- Larrier, and others have shown that a tuberculin’ 

hin three hours after inoculating small 
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quency of the occurrence of tuberele bacilli in it. The importance of 
this problem is readily recognized if we consider the possibility of 
tuberculous milk being mixed with healthy milk in city milk sup- 
plies, and under other conditions, and also the use of such milk in 
feeding calves, pigs, and other farm animals. It has been shown 
conclusively that the mill of tuberculous cows may contain tubercle 
bacilli although no actual lesions are demonstrable in the udder. In 
a series of experiments carried out by Moussu, 7 out of 57 samples 
of mills taken from tuberculous cows, in which no physical symptoms 
of the disease were present, contained tubercle bacilli in a virulent 
form. It is thus apparent that while in a great majority of cases 
the milk does not contain tubercle bacilli, these organisms may be 
present at any moment, and the milk of tuberculous cows can, there- 
fore, not be considered safe under any conditions. Ostertag also made 
an elaborate study of this phase of the problem for the purpose of 
determining whether tubercle bacilli could be readily detected in 
milk by means of bacteriological examinations. During this study 
it was found that tuberculosis of the udder was characterized by 
painless swellings without any higher temperature than that shown 
by the surrounding tissue, In advanced cases of tuberculosis of the 
udder it was found that the milk from affected quarters of the udder 
may be virulent in a dilution of 1: 1,000,000 parts. In general the 
meat of tuberculous animals has been shown by careful investigation 
to be comparatively free from tuberele bacilli even in acute cases 
of generalized tuberculosis. Even in eases in which the lymphatie 
glands, lungs, and other vital organs are thoroughly permeated with 
active tubercles in the process of growth the meat may be quite free 
from tubercle bacilli. In rare cases, however, the meat may contain 
virulent bacilli, at least for short periods, during active eruption of 
tubercles. Such results have recently been obtained by Westen- 
hoeffer* in Berlin. 


One of the most important problems in connection with the study 
of rabies, or hydrophobia, is to devise a rapid and certain method of 
diagnosis, so that the nature of the disease in suspected dogs may be 
readily determined. Numerous alterations in the nervous system or 
other structures have been claimed by different investigators as char- 
acteristic of rabies. The close resemblance, however, between these 
alterations and those due to other diseases leaves some doubt in the 
minds of most scientists concerning the value of such alterations in 
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forming a diagnosis, Babes* described certain leisons which he con- 
sidered to be constant in the nervous system im cases of rabies. 
Microscopie changes were observed in the gray matter surrounding 
the canal in the brain and spinal column and in the motor centers 
of the medulla oblongata and spinal cord. In addition to a great 
multiplication of small nuclei in the cells of this tissue, Babes 
recently concluded that certain changes in the minute structure of 
the nerve cells of the central nervous system could be depended upon 
in the diagnosis of rabies. Golgi based his system of ais anes 
rabies upon the formation of vacuoles in the nerve cells, 

the nerve ganglia between the vertebra, and other related aleseationgl 
Van Gehuchten and Nélis claimed to be able to diagnose rabies by 
means of certain changes in the peripheral ganglia of the spinal and. 
sympathetic nervous systems, especially in the so-ealled plexiform 
ganglia of the vagus nerve and the gasserian ganglia. The , 

cell is greatly modified as the result of the multiplication of the 
cells lining the endothelial capsule, and it is finally quite destroyed. 
Gilruth,” however, in his investigations of rabies found the changes 
referred to by Babes and Golgi to be quite unreliable. The lesions 
claimed as diagnostic by Van Gehuchten and Nélis were of consider- 
able value in diagnosing the disease. Hebrant'e found the changes 
in the gasserian ganglia to be characteristic of rabies. The i 

of the Jeft side was more acutely attacked than that of the right. 
Rabieanx 4 believes, as a result of his inyestigations of rabies, that 
lesions in the plexiform ganglia may be depended upon in the diag- 
nosis of the disease. The same author found that the presence of 
grape sugar in the urine is a very frequent symptom of rabies, which, 
taken in connection with the alterations in the nervous system, far- 
nishes a basis for a certain diagnosis. Byelitzer ° made an extensive 
study of rabies, giving particular attention to diagnosis according 
to the method of Nélis. The characteristic alterations in the nervous 
system are believed by this author to be less constant in horses, eattle, 
sheep, and hogs which have died of rabies than in dogs. While the 
method of Nélis, according to this author, may fail to give satisfae- 
tory results in all cases, it is believed that all positive results obtained 
by the method may be confidently relied upon. Quite recently 
Rabieaux has come to the conclusion that a reliable diagnosis of rabies” 
can not always be reached by a microscopic examination. Bose f has” 
called attention to the fact that the lesions in the nervous system 
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caused by rabies virus are almost identical, in detail and as a whole, 
with those of sheep pox. Negri,’ on the basis of his study of rabies, 
has announced the diseovery of a protozoan organism which, he 
claims, can be detected in nearly all cases of rabies and whieh is, 
therefore, claimed to be the cause of the disease. Beck? found the 
organism of Negri in 47 out of 72 cases of rabies which he studied, 
Negri claims that the organism in question occurs exclusively in the 
nerve cells of rabid animals and sometimes in a certain portion of 
the brain only. 

The organism described by Negri, however, has not been identified 
by all the investigators who have worked on the subject of rabies, 
Remlinger ¢ carried out a number of experiments during which it was 
found that the pathogenic organism of rabies, whatever it may be, 
must be ultramicroscopic in size since it passes through fine filters. 
It is believed, therefore, that Negri’s corpuscles can not be considered 
as the cause of the disease. Bertarelli# studied the relation between 
modifications of the virulence of rabies virus and alterations in 
Negri’s corpuscles. It was found that these corpuscles are not much 
affected even by extreme changes in the virulence of the rabies virus. 
This author is, therefore, in doubt whether the corpuscles should be 
considered as protozoan organisms or as pathological structures con- 
taining such organisms, 

The resistance of rabies virus to putrefaction has been studied by 
von Ratz¢ and other authors and it has been found that the virus 
may resist the action of putrefaction for a long time but that its viru- 
lence is gradually modified. The results of inoculation experiments 
indicate that the virus was still present in a rather virulent form in 
the brain of dogs which had been buried from 14 to 24 days. Oucha- 
koff! and other authors have studied the attention of rabies virus 
by means of heat, During these experiments it was shown that virus 
was destroyed at a temperature between 50 and 60° C. When the 
virns was subjected to a temperature of 52° for a half hour, it was 
only slightly attenuated; a temperature of 53°, however, for ten 
minutes greatly attenuated or completely destroyed the virus. 

A great amount of attention has been given to a study of the 
methods of treating and preventing the development of rabies. 
Aujeszky ¢ found that hypodermic injections of emulsions of normal 





*Ztsebr. Hyg nu. Infectionskrank., 43 (1903), No. 8 pp. 507-528; 44 (1903), 
No. 5, pp. 510-540, 

*Fortachr. Vet. Hyz., 1 (1908), No. 9, pp. 250, 204. 

Ann. Inst. Pasteur, 17 (1908), No. 12, pp. S34-S49, 

#Centbl. Bakt. wu. Par, 1. Abt, Orig, 36 (1004), No. 1, pp, 42-G1. 

¢Centbl. Bakt. u. Par. 1. Abt, 27 (1900), No. 24, pp. 825-328, 

f Arch. Sei. Biol, [St, Petersbarg), 8 (1900), No. 2, pp. 182-135, 

#Ceutbl. Bakt. u. Par. 1, Abt, Orig, 52 (1902), No. 5, pp. 353-357, 





556 REPORT OF OFFICE OF EXPERIMENT STATIONS, 


nerve tissue are not sufficient to protect animals against rabies virus, 
Tn some experiments the methods seemed to be successful, but in such 
eases the virulence of rabies virus was not carefully determined and 
it is possible that it was not strong enough to produce the disease, 
Rodet* and other authors employed, in the treatment of rabies, a 
serum obtained from sheep which had been treated with rabies virus. 
‘This serum, when inoculated under the skin, directly into the cireula- 
tion or into the body cavity, proved to be without effect except after 
the use of rabies virus. When injected into the brath it had the effect 
of prolonging the disease, but its influence in all cases was compara- 
tively slight. Krasmitski,” by means of an extensive series of experi- 
ments, found that intravenoits injections of rabies virus are not 
ticularly dangerous, provided the virus is administered in a filtered 
and diluted form after a previous subjection to a temperature of 
37° C. By means of the injection of such virus it was found possi- 
ble to render animals refractory to rabies in a very short time, and the 
immunity thus produced appeared to be more lasting and certain 
than that produced by other methods of vaccination. Intravenous 
injections in rabbits sometimes prevented the development of the 
disease even after inoculation of virulent rabies virns directly into 
the brain. Conte © had little success in treating horses for rabies: 
means of intravenous injections of material obtained from rabid 
A test of the method was made on five animals, beginning within 
from three to six days after the animals were bitten; four of the ani- 
mals, however, ultimately died with the usual symptoms of rabies. 
Beck has called attention to the fact that in doubtful cases the 
inoculation of rabbits may serve to yield a rapid, differential diag- 
nosis between rabies and dog distemper. While rabbits are suscepti- 
ble to hoth diseases it is impossible to reproduce dog distemper by 
inoculation of other animals with the brain of affected rabbits, . 
In 1903 * Sime published a book on the general subject of rabies, 
Tn this volume a theory regarding the intensification and attenuation 
of rabies virus is proposed, Animals which are susceptible to rabies 
are classified under two groups, called intensifiers and attenuators, 
respectively. According to Sime herbivorous animals, particularly 
rabbits, intensify the virulence of rabies virus, while carnivorus ani- 
mals, particularly man, monkeys, and dogs, attenuate the virus. Sta- 
tistics are presented to prove that the disease prevails most extensively 
in regions where rabbits are most numerous, and that rabies is un- 
known in countries where there are no rabbits. This theory, how- 
ever, has not been substantiated by other observers, 
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TETANUS. 


Among the great number of investigations which have been re- 
ported on tetanus in foreign countries a large proportion has been 
occupied with the treatment of the disease and with the course of 
infection. Numerous experiments have been made for the purpose 
of testing the value of serum treatment for tetanus. The results 
obtained by such studies, while not uniform, still furnish a basis for 
reasonable hope of ultimate control of tetanus by this means. Ran- 
som* made quite an extensive study of tetanus for the purpose of 
determining the agency of the lymph in distributing the toxin and 
the antitoxin of the disease throughout the affected animal, In the 
experiments carried out by this author dogs were utilized, since the 
thoracic duct in these animals could be readily exposed and the lymph. 
allowed to flow out into receptacles through a cannula inserted into 
the duet. Before being operated upon the dogs were treated with 
morphin and anwsthetized. They were kept in this condition during 
the experimental period. Blood from the same animals was taken 
from the femoral artery. In order to determine the strength of the 
toxin and antitoxin as found in the lymph and blood inoculations 
tests were made with mice. It was found that after the tetanus toxin 
was injected into the circulating blood a considerable portion of it 
rapidly passed into the lymph. If the blood and lymph systems are 
left as nearly as possible in their natural condition the toxin is found 
equally distributed in the blood and lymph twenty-six hours after 
injection. If the thoracic duct is opened shortly before the animal 
receives an intravenous injection, the toxin content of the blood re- 
mains considerably greater than that of the lymph for six hours after 
injection. When horse serum containing tetanus antitoxin is injected 
into the blood this substance rapidly finds its way into the lymph. 
No noteworthy changes were found to take place in the toxin or anti- 
toxin while remaining in the blood or lymph. 

Marchal ” treated horses for tetanus quite successfully by means of 
antitetanus serum. At first 50 cubic centimeters of the serum was 
given by the hypodermic method. The injection was repeated in 
similar doses. Various other drugs, such as chloral hydrate, bromid 
of potash, and morphin were administered. In some cases recovery 
took place within twenty-three days after the appearance of the 
symptoms. No irritation was caused by the antitetanus serum at the 
point of inoculation. Debrand* found during a study of the meth- 
ods of cultivating the bacillus of tetanus that when this organism 
was mixed with the hay bacillus the tetanus bacillus developed read- 
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ily, even in the presence of air, The serum obtained by treating ani- 
mals with bacilli grown in symbiosis with the hay bacillus proved 
to be as active as that obtained by the ordinary methods of « 

ing the tetanus bacillus. pumnapemrmisp hei 
serum given in ernormous doses, combined with | 

of carbolic acid, chloral hydrate, and morphin failed ecieeeii 
check the development of the violent symptoms of tetanus. Trriga- 
tion of the body cavity with a physiological salt solution was found 
by Tonzig® to be entirely without effect on the course of tetanus 
This is attributed to the fact that the tetanus virus does not remain 
free in the circulation, but becomes fixed in the histological elements 
of the nervous tissue. 

Fiebiger * found in his experiments that the mortality from tetanus 
could be much reduced by treatment with emulsions of brain sub- 
stance. The results of this treatment appeared to be quite as satis- 
factory as those obtained by other known treatments. The treatment 
with brain emulsion is cheaper than serum therapy, and Fiebiger 
believes that the technique is not too complicated for the ordinary 
practicing veterinarian. A large number of authors, ineluding 
Dmitrieyski, Marx,‘ Besredka,° and others, have found that the 
toxin or virus of tetanus is fixed by the substances of the central 
nervous system. Apparently the brain substance is capable of fix- 
ing more tetanus toxin and preventing it from being further dis- 
tributed than it can neutralize. The fixative property of the brain 
toward tetanus toxin is therefore not identical with the antitexic 
power. The brain substance when saturated with tetanus toxin 
completely recovers its integrity after the addition of tetanvs anti- 
toxin, whether it is obtained from an animal of the same or a differ- 
ent species, The combination of the brain substance and the tetanus 
toxin does not give a substance as stable as that obtained by @ 
mixture of toxin and true antitoxin. Marx found that the brain 
substanee cooperates with antitoxin in neutralizing the tetanus” 
toxin. The functional value of the brain substance and antitoxin 
is considered by these authors to be about equal, Dmitrieyski 
found during his exhaustive study of this subject that the brain of 
animals which have enjoyed an immunity toward tetanus of short 
duration, as well as their blood, does not possess any great power of 
counteracting the development of the disease and does not differ 
much in this respect from the normal brain, The brain and blood” 
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of animals which have been immunized for a long time, however, 
appear to contain a large quantity of antitoxin and are capable of 
neutralizing a much larger quantity of tetanus toxin than the brain 
of normal animals. The difference, however, is not very great, since 
all animals which were injected with « mixture of toxin and brain 
substance presented certain symptoms of tetanus. It was found by 
Dmitrievski that the blood of animals which have enjoyed a long 
immunity toward tetanus always contains more antitoxin than the 
brain. 

During experiments carried out by Calmetie* it was found that 
guinea pigs could easily be immunized against tetanus by causing 
the absorption of small quantities of antitetanus serum in wounds of 
the skin. Good results were not usually obtained, however, from 
rubbing the wound with a brush dipped in the liquid serum. Positive 
results were nlmost always obtained when a small quantity of finely 
pulverized or dry serum was sprinkled in the wound. Experiments 
were conducted by the same author for the purpose of testing the 
action of dry antitetanus serum when placed in the wound with 
living tetanus bacilli. In a test during which 10 guinea pigs were 
inoculated and not treated and 10 others inoculated and treated _ 
as just indicated with dry antitetanus serum the latter 10 animals 
failed to develop tetanus, while all of the untreated animals died 
after the disease had run its usual course, Ignatowsky ® in a study 
of tetanus found that no special substance was produced in any of 
the organs of the body which might account for a reaction toward 
tetanus toxin. The brain, spinal cord, liver, kidney, spleen, lung, 
and muscle tissue of rabbits and guinea pigs dead of tetanus when 
inoculated into mice were found to be capable of transmitting the 
disease, The symptoms in such cases are quite different from those 
usually observed. The bile was found not to contain tetanus toxin 
under normal conditions. The various organs of the body, however, 
nppear to be capable of fixing or neutralizing the tetanus toxin to 
some extent. 

Marie® made a study of the course taken by the tetanus virus in 
passing from the periphery to the central nervous structures. Tt 
was shown that the tetanus toxin is absorbed by the terminal por- 
tions of the motor nerves, and that a small quantity of the toxin 
placed in contact with these nerves is sufficient to produce tetanus 
even in animals which have received a sufficient quantity of anti- 
toxin to render them immune to inoculations with toxin by the 
hypodermic or intravenous methods. According to Marie, tetanus 
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toxin is always found in the nerves in inoculated animals. This 
author argues that the toxin does not penetrate from the periphery 
to the central nervous system in the lymphatic space around the 
nerve. but rather in the nerve substance and especially in the axis 
cylinder of the nerve. Meyer and Ransom® believe that they have 
demonstrated that the transportation of the toxin to the central 
nervous system takes place only by way of the motor nerves. Dur- 
ing the experiments carried out by these authors it was shown that 
the progress of the toxin along the motor nerves could be cheeked 
by an application of antitoxin to the nerve cords. That the course 
of the toxin-is centripetal along the motor nerve was shown by 
experiments to determine the period of incubation of tetanus from 
infection by different methods. The characteristic rigidity of the 
muscles in cases of tetanus is believed to be due to the action of the 
toxin on the nerve centers. 

The elaborate experiments of von Behring > in the study of tetanus 
have shown that the relative amount of antitoxin required for the 
neutralization of toxin decreases with the increase in the quantity 
of toxin, This fact is considered somewhat remarkable when it is: 
remembered that the exact reverse is true for diphtheria. Von Beh- 
ring believes that nothing is added to or taken from the toxin molecules 
when they become attenuated. It is claimed that they suffer merely 
a diminution in the rapidity of their reaction without any material 
change. Rabbits were most suecessfuly immunized by means of atten- 
uated tetanus toxin obtained from the central nervous system. The im- 
munizing power of such attenuated toxin appears to be determined by 
several factors, chiefly, however, by any influence which may favor 
or hinder the penetration or absorption of the toxin by the nervous 
system. Vincent found in a study of tetanus in guinea pigs that 
heat exercised considerable influence upon the development of tetanus. 
The subjection of these animals to high degrees of temperature was 
found to cause numerical changes in the relative proportions of dif- 
ferent kinds of white blood corpuscles and a corresponding diminu- 
tion in the resisting power of such animals toward tetanus bacillus. 
Garnier * made a study of the effects of various micro-organisms upon 

. Particular attention was given to the effect of 
anthrax bacilli upon this toxin. ‘It was found that tetanus toxin, in 
which anthrax bacilli were cultivated, became greatly attenuated after 
a period of twelve to fourteen days. The loss of the specific power of 
the toxin, however, was not accompanied with a loss of its injurious 
effects. 
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In addition to the usual method of treating tetanus by means of 
serum, successful results have been announced in a few cases by 
methods in which this treatment was entirely omitted. Bergeon ® 
has successfully treated a few cases of tetanus by the expectant 
method, during which the symptoms were combated by appropriate 
remedies, as occasion required. Kissuth? claims to have cured two 
cases of undoubted tetanus by means of fright produced by firing 


a gun in the stalls in which the affected horses stood. The gun was” 


fired at the time when the muscular contraction was at its height, 
and had the effect of producing a complete muscular relaxation, after 
which the animals were able to eat and drink without much difficulty. 
One case recovered after a period of fourteen days, while recovery in 
the other case was slower, Grams ° reports that he has treated thirty- 
five cases of tetanus by means of sodium iodid. Asa rule this remedy 
was administered through the trachea in doses of 5 grams in solution. 
The drug may also be administered intravenously or by way of the 
mouth. The quantity of sodium iodid to be used is not considered of 
primary importance, but good results were obtained by this author 
from the use of 2 or 3 grams dissolved in 10 grams of water, and ad- 
ministered immediately after infection and daily for two or three days 
thereafter, Quite recently Croce* has succeeded in curing a few 
cases of tetanus by means of subcutaneons injections of carbolic acid- 


Tn one case in a horse a cure was effected by four injections of 10 
grams each of a mixture containing 1 gram carbolic acid for each 
100 grams of glycerin. In a second ease, with more alarming symp- 
toms, much larger doses were given, with satisfactory results, 


Although anthrax is one of the oldest infectious diseases con- 
cerning which definite information was had, much advance has 
recently been made in methods of treatment. The greater number 
of investigations reported within the past few years haye been con- 
cerned with this phase of the problem. Yordal © attempted to treat 
anthrax by means of creolin. It was found, however, that the 
disease was not checked by doses of 25 grams. In experiments 
carried on by Calamida ‘ it was found that in dogs, which are known 
to possess a high immunity toward anthrax, the injection of non- 
fatal doses of corrosive sublimate one-half hour before inoculation 
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with anthrax bacilli produces death from anthrax infection. Simi- 
Tar injections of corrosive sublimate did not destroy the natural 
immunity in chickens. Experiments with digitalin showed that 
when this drug was injected afler inoculation with anthrax and 
treatment with corrosive sublimate it counteracted alesis = 
fluence of the corrosive sublimate. 

Tn sszerimente sade by Danyan «for the purpeas ia 

the action of rat serum on the anthrax bacillus, it was found that 
the action of the diastase contained in rat serum was more nofice- 
able in distilled water than in physiological salt solution. The 
first vaccine used in the treatment of anthrax was more sensitive 
to the rat serum than the second vaccine, and the latter in turn was: 
more sensitive than virus. Very small quantities of serum seemed 
to faver the active growth of the bacillus. It was concluded from 
these experiments that rat serum does not contain a true bacteria- 
destroying diastase, but only a substance analogous to antisepties, 
Rat serum, when deprived of its antiseptic constituent, was found 
to be a good medium for the growth of the anthrax bacillus. 
Selavo® obtained satisfactory results with a curative anthrax serum 
in experiments on rabbits and sheep. From sheep a serum was ob- 
tained which completely protected rabbits against anthrax. Dif 
ferent sheep reacted differently to the preliminary treatment 
designed for the production of the curative serum, The differences 
in the strength of serum obtained did not depend on the age, breed; 
or sex of the sheep, but appeared to be a peculiarity of a 
animals, 

Pigeons and guinea pigs were successfully vaceinated PEST 4 
anthrax by De Nittis© The vaccination of pigeons offers no special 
difficulty on account of the possession of a high natural i 
these birds. Vaccination of guinea pigs was found to be a 
difficult operation. In these experiments two attenuated 
were used in obtaining the desired results, and immunity was: 
about only after two or three months, during which many of 
mals died despite all precautions. It was found that the m 
highly vaccinated guinea pigs is without action on mice and gi 
pigs which have just been inoculated with anthrax. Vaerst ¢ car 
out a number of experiments with the enzym obtained from 
lus pyocyaneus. Animals were inoculated simultaneously with 
enzym and the anthrax bacillus, As a result of these experiments it- 
was concluded that the enzym exercises not only a restraining influ- 
ence upon the development of anthrax bacilli but may actually dis 
si ae ee emer eam naan 
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solve them. The simultaneous injection of the enzym with anthrax 
bacilli may check the development of the disease. Ortmann sue- 
ceeded im curing anthrax by the use of intravenous injections of col- 
loidal silver combined with the administration of Lysol, bicarbonate 
of soda, and gentian root. In extensive experiments with methods of 
vaccination for anthrax in Russia Gordzyalkovski® found that when 
proper care is exercised in vaceination perfectly satisfactory results 
may be obtained with horses and cattle. In these experiments two 
vaccines were used, and the second vaccine, administered in doses of 
6.25 cubie centimeter, rendered the animal perfectly immune. Un- 
sutisfactory resulis which had previously been obtained were ex~ 
plained as due to the use of too virulent cultures or improperly 
graduated doses. Sanfelice* inoculated dogs with attenuated cul- 
tures of anthrax bacilli, gradually inereasing the virulence of the 
cultures which were used. In this way it was found possible to secure 
2 serum from’ treated dogs which would protect animals against 
infection with virulent cultures of anthrax. In a similar series of 
experiments carried out by Bail * it was found that deg serum which 
had been shown to be perfectly imactive toward anthrax bacilli could 
be given very active properties by the addition of minute quantities 
of rabbit serum. The effect of rabbit serum was noticeable, even 
when added in the proportion of 1 to 1,000. 

Minder treated anthrax in cattle by means of carbolic acid. A 
@5 per cent solution of carbolic acid in water was administered in 
frequent doses, so as to aggregate 40 to 50 liters during twenty-four 
hours. The condition of the affected cattle improved quite rapidly 
in all cases and recovery ultimately took place. Galtier‘ carried on 
experiments with rabbits and guinea pigs, during which it was found 
that the addition of iodin or Lugol’s solution to a culture of anthrax 
bacilli at the time of inoculation was sufficient to prevent infection 
with the disease, Jiirgelunas? obtained an immnnizing serum from 
goats and sheep which were inoculnted subcutaneously with the two 
anthrax vaccines at an interval of two weeks. This serum was found 
to be capable of protecting a certain proportion of guinea pigs 
against virulent cultures of anthrax bacilli, The serum also brought 
about a considerable degree of immunity to the disease. The method 
of Sobernheim, which consists in the use of an anthrax serum fol- 
lowed by an attenuated culture of the bacilli, has been tested exten- 
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sively in Germany and elsewhere, In 1897 Sobernheim announced 
that he had succeeded in immunizing 8,000 sheep, among which num- 
ber only eight died of anthrax. The method has been tried in the 
treatment of anthrax in cattle, horses, and other animals. Jaeger in 
his experiments showed that the therapeutic action of the serum 
obtained by Sobernheim depends almost entirely upon the method 
of inoculation. Subcutaneous inoculation, even in large doses, merely 
served to check the progress of the disease for a few days. Intra- 
venous injection of serum, however, was almost always sufficient to 
save the life of even badly affected animals, and this method was 
found to be quite harmless. In experiments carried out by Strebel 
it was found that considerable success could be expected in the pre- 
vention of the disease by the adoption of direct antisepsis and the use 
of vaccines. Carbolic acid was tested in intravenous injections with- 
out satisfactory results. 

Gilroth ° in a long series of experiments found that guinea pigs, 
rabbits, and sheep may exhibit a complete resistance to inoculation 
with large doses of virulent anthrax bacilli if these organisms are 
mixed with a larger quantity of another organism which is not patho- 
genic to the animals in question. The anthrax bacillus must be 
mixed with the other organism, for if they are injected simultaneously , 
in different parts of the body no resistance is brought about, The 
immunity thus produced is somewhat temporary. The best results 
were obtained when Gaertner’s bacillus was mixed with the anthrax 
bacillus. The same method was later found to be applicable to cattle, 
a considerable number of which were successfully treated in this way 
Tn later experiments of the same author, however, guinea pigs did not 
appear to display any definite resistance to anthrax bacillus: when | 
treated by this method. 

A thorough knowledge of the exact conditions under which spare 
formation takes place in the anthrax bacillus is of great importance 
in combating the disease. Klett©® concluded from his experiments 
along this line that the formation of spores in the anthrax bacillus is 
not dependent upon the presence of oxygen. Anthrax bacilli were 
found to form spores abundantly in an atmosphere of nitrogen, but 
not in one of hyd rogen. Weil found that when material containing, 
anthrax spores is subjected to favorable conditions for germination 
the majority of the spores germinate within a fairly constant period, 
It was impossible, however, to determine a time at which no spores 
were present in a material, and it appears impossible, therefore, to 
free such material from spores by the method of fractional steriliza- 
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tion. New spores are always formed before all of the old spores have 
germinated. The germination of the greater number of anthrax 
spores took place, as a rule, after cight, sixteen, and seventy hours 
at temperatures of 37°, 24°, and 18° C., respectively. The germina- 
tion of anthrax spores was strongly influenced by weak solutions of 
various chemical reagents. A brief exposure to 1 per cent chloroform, 
1.5 per cent carbolic acid, or a 1 per cent solution of formalin de- 
stroyed all of the spores. Eijlman® found that live steam under low 
pressure was more effective in destroying anthrax spores than was 
boiling water. The explanation of this difference in the effect of live 
steam and boiling water is believed to be found in the fact that the 
boiling point of water is raised by the presence of soluble mate- 
rials, such as salt and sugar, while steam is not thereby influenced. 
The disinfection of the skins of animals affected with anthrax is an 
important problem of sanitation. Lignidres? experimented with a 
number of antiseptic substances, such as crude carbolic acid, lysol, 
eresol, creolin, etc. Solutions of crude carbolic acid and 5 per cent 
solutions of the coal-tar products were sufficient to destroy the anthrax 
bacillus, but not the spores, when the skins were dipped in these solu- 
tions for a period of fifteen minutes, Live steam with which the 
fumes of formalin are mixed has been found to be very efficient in 
disinfecting skins. Many outbreaks of anthrax are due to eating 
infected food. Among such material oats have often been found to be 
infected. In experiments to determine the best method of destroying 
anthrax spores on oats it was found by Jaeger * that a dry heat of 
180° to 200° C. for a few minutes was required to destroy these spores. 
For this purpose an apparatus such as commercially used for desic- 
cating potatoes may be used. In experiments by the same author it 
was found that a temperature of 180° C. for a period of twelve min- 
utes wus sufficient to destroy anthrax spores in a layer of oats 2 
centimeters deep. The oats, however, were considerably roasted by 
subjection to this temperature and were therefore greatly reduced in 
market value. By the use of Venuleth’s apparatus it was found pos- 
sible to subject the oats to a sufliciently high temperature to destroy 
the anthrax spores within twelve minutes without roasting the oats. 
The color of the oats was slightly darkened, but they were still 
marketable, and their nutritive value was not affected. Tn experi- 
ments with anthrax spores Selter? found that glycerin and grape 
sugar in 5 per cent and 2 per cent solutions, respectively, exercise a 
direct influence upon the development of spores. Nonspore-bearing 
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blood parasite preserved in this manner remained virulent for a 
period of forty-two days. ‘The parasite of the disease remained alive 
only for a short time in the muscles. As a result of the investigations 
by the imperial health office it is recommended that the material 
used in vaccination against Texas fever be obtained in a sterile con= 
dition, defibrinated, and preserved in an ice chest. It is further 
urged that it should be taken from animals only after fifty days fol- 
lowing upon recovery from the disease. Attention is called to the 
desirability of making the preventive inoculation from four to six 
weeks before the animals are turned upon pasture and that it be 
given by means of the subcutaneous methed in doses of 5 cubic 
centimeters. 

A new method of treating Texas fever has been suggested by 
Evers.* This author found, in making post-mortem examinations of 
cattle dead of Texas fever, that the observed alterations of various 
organs were to be aseribed to the destruction of hemoglobin, the col- 
oring matter of the blood. The pathological symptoms were found 
to disappear as soon as the normal quantity of hemoglobin was 
restored. Evers therefore undertook experiments for the purpose of 
testing the effect of the artificial introduction of hemoglobin into 
cattle affected with Texas fever. For this purpose pure hemoglobin 
was produced and was prepared in tablets weighing 2 grams each. 
In all about forty-three cattle were treated in this manner, and of this 
number forty-one recovered completely. The hemoglobin was dis- 
solved in physiological salt solution in the proportion of 1 to 50 dur- 
ing the first experiment, but later the percentage of hemoglobin was 
considerably increased. The hemoglobin was injected by the hypo- 
dermic method. Animals submitted to this treatment recovered rap- 
idly, usnally within from five to eight days. 

Within recent years the existence of an extremely virulent form 
of hemoglobinuria has been recognized in South Africa.. This dis- 
ease has been extensively studied by Koch, Theiler, Stockman, Gray,® 
and others. At first the disease was believed to be identical with 
Texas fever, but merely of a more virulent form. Later, however, 
Koch called attention to certain striking differences between the 
African coast fever and true Texas fever. The disease is now recbg- 
nized as distinct from Texas fever and is known by various names, 
such as African coast fever, Rhodesian redwater, East coast fever, 
tropical bovine pyroplasmosis, etc. It has been shown by extensive 
investigations in the English South African colonies that African 
coust fever is transmitted by two species of ticks, known as Rhipice- 
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phalus appendiculatus and R. simus. Koch®* carried on a long series 
of experiments in developing a method of vaccination against this 
disease and believed that he had perfected such a method. Recent 
experiments by Theiler,’ Stockman, and others have thrown serious 
doubt upon the value of this method. Koch found that African 
coast fever could not be communicated in an acute form to suseepti- 
ble animals by inoculation with blood drawn from either sick or 
recovered animals. In this respect the disease differs essentially 
from Texas fever. Repeated inoculations with blood taken from 
sick or recovered animals produced a slight effect, however, and ulti- 
mately specimens of the parasitic organism were found in the blood 
of animals thus treated. In his third report Koch recommended 
subcutaneous inoculation of susceptible animals with fresh defibri- 

nated blood taken from recovered animals. This inoculation was 
to be repeated once a week for four weeks, then onee every other 
week for two months, and afterwards once a month. Koch modified 
this line of treatment to the extent of recommending regular fort- 
nightly inoculations in smaller doses for a period of four or five 
months. Doctor Koch believed that in a considerable percentage of 
cases immunity was thus produced. Gray, however, reports that this 
method was carried out strictly in accordance with recommendations 
on over 3,700 head of cattle, in Which it was found that the percentuge 
of mortality in treated animals was no less than in those which 
received no treatment. It is argued, therefore, that the failure of 
Koch’s method leaves no means of combating the disease other than 
those which previous experience had suggested, viz, the suspension 
of transportation of catile so far as possible, fencing, and systematic 
dipping for a period of at least two years, in addition to the com-- 
plete exclusion of all cattle from infected areas for a period of at 
least fifteen months. In experiments reported by Theiler * unsatis- 
factory results were obtained from dipping and spraying experi- 
ments in which arsenical dips were used with or without the addi- 
tion of izal and other substances, It appears that infection persists 
in « given locality for from fifteen’ to eighteen months. In Koch’s 
study of the disease it was found that there are certain constant dif- 
ferences between it and Texas fever. In African coast fever the 
red blood corpuscles are more abundantly infected with the blood 
parasite, but the destruction of blood corpuscles i is very slight us 
compared with that which takes place in cases of Texas fever. Tn 
African coast feyer also there are observed prominent lesions in cer= 
tain organs which indicate that the parasites accumulate in those 
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parts in enormous numbers. In a small percentage of cases it was 
possible to determine that the animals were simultaneously affected 
with Texas fever and African coast fever. Stockman, however, as 
the result of his investigations believes that the more striking intes- 
tinal lesions observed in such cases are due to rinderpest. Stockman 
found that rinderpest and African coast fever frequently occur 
simultaneously in the same animal. 


RINDERPEST. 


Rinderpest has been known so long and has been so thorot 
studied that naturally the more recent investigations have dealt 
chiefly with the means of combating it. The disease is known by 
a number of names in different countries, but rinderpest and cattle 
plague are the two most common terms. Nencki* in his studies 
of rinderpest found that the blood of animals which had recovered 
from the disease contains a substance which confers immunity on 
other animals, Considerable success was had in the preparation of 
an antitoxin for this purpose. After about two days, when it appears 
that infection has taken place, the animal receives a dose of thera- 
peutic serum. Protective inoculation was brought about by this 
author by two methods, which differed chiefly in the length of time 
required for the operation. The injection of this immunizing serum 
appeared to have no influence upon the secretion of milk. Nencki 
found from his experiments that animals could be immunized against 
rinderpest by serum alone, by serum and yirulent blood, and by inocu- 
lating the animal with virulent blood and then giving an injection of 
serum. 

In a study of rinderpest carried out by Nicolle and Adil-Bey ® it 
sppeared that infection may pass from the mother to the young 
before birth. Tnoculation with virus was uniformly fatal to high- 
bred cattle, but was not fatal to native races. Considerable differ- 
«nce in the susceptibility to the disease, therefore, exists between 
different races of cattle. Some difference in the virulence of various 
fluids from infected animals was noted. The serum obtained from 
the brain and spinal cord was of about equal virulence. Serum 
from the body cavity produced fatal results when administered in 
doses of one-fourth cubie centimeter, Experiments with Asiatic 
races of sheep showed that ordinary inoculation of these animals 
produced only a slight fever reaction and no serious results, The 
use of bile gaye variable results, but led to no definite conclusions, 
while the application of serum treatment for curative purposes was 
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tible to rinderpest than any of the animals found in the lower plains 
regions. In a study of the methods of preparing antirinderpest serum, 
Dschunkowsky* found that it was possible to obtain a dry serum im 
a readily transportable form by desiccation of fluid serum in thin 
layers upon glass plates after the addition of one-fifth per cent of 
sodium hydrate. ‘The dry serum was readily solmble im water, and 
appeared to be equally as effective as fluid serum. 

Motzarski* made a study of 2 serious outbreak of rinderpest im 
Samarkand. As a result of this investigation i¢ was found that the 
development of the disease m isolated localities could be quiekly 
and decisively eheeked by protective vaccination of all cattle. The _ 
effect of vaccination upon healthy animals was not serious, 

Quite recently, Theiler® reports that the simultaneous inoculation 
of eattle with serum or immune blood and the virus of rinderpest 
has been extensively tried by veterinarians in South Afriea. A study 
was made of the nuwber of animals thus treated and the percentage” 
of vaccinated animals whielk develop Fexas fever as a result of 
vaccination. Theiler believes that simultaneous vaccination against 
rinderpest in a region im which Texas fever or other blood diseases 
prevail is exceedingly dangerous if blood is used as the material for 
incenlation, Lingard found that plains cattle could be perfectly 
protected against subeutaneons injections of virulent blood after 
receiving subcutaneous injections of normal bile at intervals of 2 
few days or by by sestiving’ » socks eolaticn of (Se paeepente ee eat 
from the normal bile of cattle. 

Waag scthier have condacted sbadicn on: thet viioiegs ae vsRaae 
pest. Thus far, however, the organism of the disease has not been 
isolated. Nicolle and Adil-Bey have made experiments for the 
purpose of determining the of the micro-organisms of rinderpest. 
Tt was found possible to select a Berkefeld filter of such a character _ 
that it would allow the organisms of rinderpest to pass through, but 
would not permit the passage of other micro-organisms. The same 
authors conducted experiments in the filtration of rinderpest virus 
under different conditions through different filters. The passage of 
virulent organisms through filters usually depends on the diameter 
of the pores of the filter, the thickness of the walls, and the surface 
of the filter in addition to such factors as the nutrient medium, 
temperature, and pressure. The filtrate obtained from the thin 
Berkefeld filter proved to be inactive, of vaccinating power, or yiru- 
lent according to the conditions under which the filtration was done. 
From the experiments of Nicolle and Adil-Bey it is concluded 
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definitely that the organism of rinderpest may pass through filters, 
but that the extent to which this occurs depends upon a number of 
conditions, 

‘MILE FEVER. 

The etiology and treatment of this disease has for many years 
received a great amount of attention from veterinarians, and since 
the development of Schmidt’s* method of treatment with iodid of 
potash an unusually large number of experiments in the treatment of 
the disease have been reported. Notwithstanding the great amount 
of energy which has been devoted to the study of milk fever, there is 
no agreement as to the cause of the disease. Mutually 
theories have been proposed and the problem seems still to be far 
from solution. Some investigators believe that the disease is due toa 
bacterial organism. As a rule, however, digestive and 
disturbances in connection with the increased action of the nese 
the time of calving are considered to be the immediate cause of milk 
fever. Within the past few years it has been found unnecessary to 
use iodid of potash infusions into the udder in treating the disease” 
Equally satisfactory results have been obtained from filling the udder 
with warm water or other inert fluids or with oxygen or atmospheric: 
air. The results obtained from the use of the air treatment haye 
been more satisfactory than those from any other line of treatment. 
Tt may be applied as the only remedy or in conjunction with Schmidt's 
treatment with iodid of potash or the use of other drugs. The strike 
ing results which have been obtained by investigators throughout 
Europe in the use of the air treatment have been, in general, inter- 
preted as indieating that the beneficial results are due to relieving the 
blood pressure in the udder and thus restoring the normal blood pres- 
sure and preventing anemia of the brain. Kniisel ® and Van Dulm® 
had excellent results from pumping air into the udder under consid- 
erable pressure. More than forty cases were treated by this method 
with corplete success in every case. It is recommended that the air 
he filtered before being pumped into the udder, Egeberg # made use 
of this remedy in treating milk fever in sows and reported complete 
success. Wherever used, whether in Europe, America, or elsewhere, 
the results from the air treatment of milk fever have been eminently 
satisfactory. The majority of eases treated with this method show 
signs of relief within a few minutes and make a complete recovery 
within one or two hours, or at least much more rapidly than by 
Schmidt's method, or in other lines of treatment. Several investiga- 


© Rey, Vet. Toulouse, 28 (1908). No. 1, pp. 116, 

» Schweiz. Arch, 'Tierh., 45 (1908), No. 1-2, pp. 50-59, 

e Tijdschr. Veeartsenijk, Manndblad, 30 (1902), No, 3, pp. 121, 112, 
Norsk, Vet, Tidsskr, 15 (1903), No. 1, pp. 20, 30. 
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tors have reported cases of milk fever which were evidently not con- 
nected with calving. Thus, Meier ® reported five cases in cows which 
had calved from four to eight months previously. Tn this author's 
opinion the chief cause of milk fever is excessive rations in eoncen- 
trated feeding stuffs. In localities in which the disease has increased 
most rapidly, heavy feeding with grains (up to 18 pounds per day) 
has been indulged in for the purpose of increasing the mill: flow. 
This excessive feeding may cause an unusual flow of blood to the 
udder. Meier therefore defines milk fever as a cerebral anemia 
caused by congestion of the udder and digestive apparatus. Results 
obtained by pumping air, water, or other fluids into the udder are 
explained as due to the fact that thereby the exeess quantity of blood 
is forced out of the udder. - 

H6ijer and Helander ° had perfect success in treating cases of mill 
fever which occurred a few days before calving. Excellent results 
were obtained from the application of the air treatment, Normal 
parturition took place and the cows made complete recovery. 

The Jersey Cattle Society of England have tried experiments in the 
treatment of cows before calving in order to prevent the development 
of milk fever. This treatment, which has proved to be quite satis- 
factory, consists in giving especial attention to the comfort, tempera- 
ture, conditions, ete., of cows for a period of four to six weeks before 


calying. In combination with this treatment it is usually recom- 
mended that only a portion of the milk be drawn from the udder at 
each milking for a few days after calving. 


@ Berlin, Tieriirztl Webhnsechr., 1904, No. 6, pp. 89-02. 
>Winsk Veteriniirtidskr, 10 (1904), No. 2, pp. 46-49, 
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By A. C. Tave, 
Director of the Office of Baperiment Stations. 


EDUCATIONAL WORK OF THE DEPARTMENT OF AGRICULTURE, 


The United States Department of Agriculture has continued its 


work of training agricultural experts, especially through a corps 
of scientific aids and student assistants, brought together from the 
agricultural and other colleges, and given special instruction in con- 
nection with the work of the different bureaus of the Department. 
Tn his annual report for 1904, the Secretary of Agriculture mentions 
some other ways in which the influence of the Department is being 
directly exerted in the field of education. 


‘The Department !s interested In the general introduction of meteorology into 
the courses of study provided by the universities and higher technical tostitue 
thous of the country, The mode of teaching and the results obtalned were 
made an important part of the work of the convention of Weather Bureau _ 
officials which was held at Peorla, If, Ia September, 1904, At an increasing 
number of educational Institutions Weather Bureau officials, {n addition to thelr 
regnlar duties and mainly outside of office hours, deliver courses of lectures: 
on meteorology. * * * 

Carrying out the policy of the Department, the Weather Bureau has con- 
tinned to cooperate with the leading universities throughout the country, and 
at the present time the relations existing are more intimate and the work done 
more important than ut any time in the history of the service. Several 
universities and colleges have donated ground for the erection of buildings. 
Appreciation of the value of the work belug done by the Weather Bureau bas 
also beer demonstrated by several universities in placing at the disposal of 
the Bareau, without cost, office quarters In their buildings for recently estab- 
Hshed stations, * * * 

The Department is not an educational Institution In the etrict sense of the 
word, but It can do and ts doing much to bring home to the people io all walks 
of life the importance and value of the farm and its productions. The Bureau 
of Plant Industry is making a special effort to encourage the study of plants 
in the public schools. The future welfare of this country depends upon its 
agricultural development, and it is important and rital that a knowledge of 
the opportunities In this field should early be brought to the attention of the 
child, Unfortunately, our system of elementary cdocation is ench as to leave 
no inpression on the chikt's mind of the importance, valne, and usefulness of 
farm life. The enild fs, tn many ways, brought early into contact with facts 
which point to him the value of commercial Hfe. Ile is, therefore, early tnoca- 
Jated with the belief that to reach the highest possibilities he must, if be is 
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on the farm, migrate to the dlty. It is to be regretted that farm life In the 
past has not always been conducive to the encourngement of young men to 
remain on the farm. 

Very little effort haa been made to overcome the general belief that there is 
always a great amount of drudgery connected with the farm and that the 
opportunities in this sort of oeeupation are narrow and limited. When we 
see the rapld advances that are being mode in agriculture along all lines: 
and note the need for bright young men in this fleld, the opportunities offered 
by the cultivation of the soil seem 18 great as in any other field. In order 
to bring these matters clearly home to the children, efforts are being made 
by the Department to encourage the growing of plants In connection with the 
public school work, The general distribution of seed is being handled in such 
a way that the encouragement of plant growing will be a feature of it 
Wherever it has been practicable to Influence school authorities, this has been 
done, Various members of the staff of the Bureau are constantly endeavoring, 
by publication of papers, lecturing, etc., to point out the advantages of rural life, 


The total number of publications issued by the Department in 1904 
was 972. Of these 379 were new, comprising about 23,000 pages of 
matter, The number of copies of publications issued during the year 
aggregated 12,421,386. The Department Editor reports a constantly 
increasing demand for these publications by educational institutions, 
mainly for class work. 

In order to make the Department publications more thoroughly 
available to persons using them, printed index ecards for these publi- 
cations are sent to a large number of libraries. During the past 


year a beginning has been made of preparing index cards for three 
important agricultural periodicals. The printing, distribution, and 
sale of these cards is carried on in cooperation with the Library of 
Congress. ; 
EDUCATIONAL WORK OF THE OFFICE OF EXPERIMENT 
STATIONS. 


RELATION TO AMERICAN INSTITUTIONS. 


As a branch of the Department of Agriculture this Office continues 
to lend its aid to the forward movement in agricultural education, 
partly through cooperation with the Association of American Agri- 
cultural Colleges and Experiment Stations, in connection with which 
the Director of this Office is chairman of the standing committee on 
methods of teaching agriculture. 

The educational publications of this Office for 1904 included a 
number of bulletins, circulars. and other documents, as follows: Bul- 
letin 127, Instruction in Agronomy at Some Agricultural Colleges, by 
A. C. True and Dick J. Crosby; Bulletin 139, Special and Short 
Courses in Agricultural Colleges, by Dick J. Crosby; Cirenlar 52, A 
Few Good Books and Bulletins on Nature Study, School Garden- 
ing, and Elementary Agriculture for Common Schools, by Diek J. 
Crosby; Circular 53, Report of the Committee on Rural OR 
of the Association of American Agricultural Colleges, by W. E. 
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Stone and others; Circular 55, Relation of the Natural ‘Sciences to 
Agriculture in Four-year College Courses (this being a report of . — 
the committee on methods of teaching agriculture of the Association 
of American Agricultural Colleges and Experiment Stations) ; Doen- 
ment 706, The American System of Agricultural Education, by AC. 
True and Dick J. Crosby, and Document 708, Organization and 
Work of Agricultural Experiment Stations in the United States, by 
Dick J. Crosby. As far as his other duties will permit, Mr. Crosby 
is especially engaged in the educational work of the Office, and is 
also giving purticular attention to the extension work of the colleges 
in nature study, school gardening, and elementary agriculture, The 
calls for lectures on the various phases of the extension work before 
teachers and others-interested in this work haye been more numerous 
than ever, and while it has been possible for the Office to be repre- 
sented at a number of State institutes and other meetings attended by 
a total of about 4,000 teachers, many invitations to appear “before 
such public gatherings have of necessity been declined. 

‘The Office is in correspondence with a large number of college and 
school officers and teachers in this country and abroad, and aids them 
in securing the publications of the Department for use in educational 
work. 


RELATION TO FOREIGN INSTITUTIONS. 


The Office is also following up the progress of agricultural educx 
tion in foreign countries. Among the new agricultural institutions 
recently established abroad the following are especially worthy of 
mention ; 

The Imperial Agricultural College of India, endowed with 
$150,000 by Mr. Henry Phipps, of Pittsburg, Pa., will be located at 
Pusa, and will include a high-grade agriculture! college and central 
research station, an experimental farm, and a cattle-breeding farm. 
The funds yielded by the endowment will be supplemented witlr 
appropriations from the imperial treasury. 

Japan also has a new agricultural college, the third to be established 
in that country, which has been located at Morioka, under the diree- 
torship of a gradnate of the Michigan Agricultural College. In 
France 2 colonial school has been established in connection with the 
university at Naney for the purpose of giving instruction in forestry, 
agricultural economics, ete., to prepare students for positions in the 
French colonies. 

The Province of Nova Scotia has established an agricultural college 
on its farm at ‘Truro, where a $30,000 agricultural building has been 
erected. Courses of instruction at this college will be suited especially 
to the needs of farmers and farmers’ sons. The institution will 

H, Doe. 421, 58-3—37 
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include departments of agriculture, horticulture, agricultural chemis- 
try and physics, nature study, English, mathematics, farmers” insti- 
tutes, and demonstration and researeh work. Short courses of about 
two weols each will be held during the winter. In addition to the 
regular staff of instructors for the longer courses specialists will be 
engaged to assist in instruction, especially in short courses. 

A royal schoo} has been incorporated under the laws of the Prov 
ince of Quebec for the purpose of establishing and carrying on agri- 
cultural schools and experimental farms. The school is to maintain 
two or more schools and experimental farms in the province, one to be 
Jocated in the district of Montreal and one in the district of Quebec 
Each school will contain accornmodations for at least 50 pupils, and 
will give a three-year course, tuition and board being free of charge. 
The course will include all branches of agriculture, horticulture, 
arboriculture, dairying, slaughtering and curing of meats, carpentry, 
blacksnhithing, and such other trades as may be useful to farmers. 
‘The school will establish experimental farms and “farms for tuition 
purposes,” will clear and improve land and dispose of the same to 
its graduates and others, and will make udvances to settlers to enable 
them to take up lands. 

Sir William C. Macdonald, of Montreal, who has taken a 
interest in rural education and recently contributed funds for the 
establishment of concentration schools as an experiment, has decided 
to establish the Macdonald Foundation for Rural Education in Ste. 
Anne de Bellevue, 20 miles west of Montreal. A site of about 700: 
acres of first-class land, with fine exposure overlooking the Ottawa 
River, has been purchased. Prof. James W. Robertson, commissioner 
of agriculture and dairying of the Dominion government, will be at 
the head of the new institution. 

It is proposed to have three departments, i. e, of research, of 
instruction, and of farms, The department of research will 
research work in the sciences as related to agricultural and horticul- 
tural operations and to rural life generally. The department of 
instruction will provide long and short courses, and will furnish a 
headquarters for adyanced education bearing upon rural life in 
Canada. In addition to carrying on work along lines somewhat sini— 
lar to those followed at the best colleges of agriculture, there will be 
2 division of household science, provision for special courses in nature: 
study for teachers of rural schools, and a division of manual 

The department of farms will provide for (1) a dairy farm, (2) a 
meat-producing farm, and (3) a “small cultures” farm, 
these will be arranged, equipped, stocked, manned, and 
as to illustrate the best known systems and methods of 
agriculture. Within each farm there will be a series of small 
of from 1 to 5 acres, Apprentices will be received and, in 
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to the general work of the larger farms, will be given charge of these 
small farms for actual practice work. These small practice farms 
are an outgrowth of experience with school gardens at. rural schools, 
where a plat is assigned to each child. 

The main buildings will be constructed in a fireproof manner, and 
will include residences for men and women students. The whole 
expense of establishing this institution will be borne by Sir William 
Macdonald, who will also endow it. 

The Aberdeen and North of Scotland College of Agriculture was 
opened to students October 11, 1904 The college is connected with 
the University of Aberdeen and Gordons College, Aberdeen. Both 
of these institutions are represented on the board of governors of the 
college, and supply lecture rooms for the use of students in the 
college of agriculture. Three courses of study are offered—one lead- 
ing to the degree of bachelor of science in agriculture, another to the 
university diploma in agriculture, and a third to the national diploma 
in agriculture. The course leading to the university diploma in 
agriculture extends over two winter sessions and corresponds closely 
to the agricultural high school courses in some of the agricultural 
colleges in this country. The board of governors of the college is 
composed of members appointed by the county and city of Aberdeen, 
the counties of Banff, Ross, Cromarty, Kincardine, and Elgin, the 
Aberdeen County Committee on Secondary Education and County 
Council, the University of Aberdeen, the Highland and Agricultural 
Society, and Gordons College. The staff of the institution consists 
of five professors and lecturers, six assistants, and four demon- 
strators. At the head of the staff is R. B. Greig, professor of agri- 
culture, economic science, and engineering field work. In addition 
to the instruction given in the college it is planned to establish, “ if 
possible, research stations or experimental farms.” 

The practical Gardening School of the Royal Botanic Society of 
England has a women’s branch in which are trained young women 
who haye obtained scholarships from the London school board, and 
who intend to adopt gardening as a profession. It is reported that 
women students from this school readily find sitnations and that 
many people are now employing women as gardeners in preference 
to men. The students who wish to learn gardening as a pastime are 
allowed to attend this school on special days. 

Much attention is being given in a number of foreign countries 
to the preparation of teachers for giving instruction in elementary 
agriculture, nature study, and school gardening, and also to the giv- 
ing of practical instruction to women in agriculture and horticulture. 
Last year cleven teachers were sent from Canada to agricultural 
institutions in this country to prepare for nature-study work in the 
rural schools of the Dominion, In the British West Indies the impe- 
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rial department of agriculture is devoting much attention to the 
preparation of teachers in agriculture, and in the British islands and 
Germany sehools for the training of women in horticulture and flori- 
culture are being developed. In the latter country a school of this 
nature has recently been established at Godesberg on the Rhine. 

Tn all the foreign countries giving attention to instruction in agri- 
culture of secondary or elementary grades yarious forms of itinerant 
instruction—traveling teachers, traveling dairy schools, farmers’ 
institutes, winter schools, and other forms of university extension— 
are the subject of careful consideration and experiment. The trend 
of this instruction and the increasing attention devoted to it are indi- 
eations that it is considered an essential feature in the systems of 
edueation in these countries. 


EDUCATIONAL WORK OF THE ASSOCIATION OF AMERICAN AGRI- 
CULTURAL COLLEGES AND EXPERIMENT STATIONS. 


At the eighteenth annual conyention of this association, held at 
Des Moines, Towa, November 1 to 3, 1904, educational problems were 
largely discussed. ‘The address of the president, Dr. W. O. Thomp- 
son, of the University of Ohio, dwelt on the importance of the broad 
organization of the agricultural colleges to meet the needs of modern 
agriculture and advocated the formation of extension departments in 
these colleges to stimulate agricultural education in the rural com- 
munities, President K. L. Butterfield, of the Rhode Island Agri- 
cultural College, in a paper on the Social Phase of Agricultural Edu- 
cation, laid down the broad proposition’ that “ the permanent function 
of the agricultural college is to serve as a social organ or agency of 
first importance in helping to solve all phases of the rural problem? 
To carry this out the college must not only provide adequate tech- 
nical courses in agriculture, but also train men and women for social 
leadership among farmers and create comprehensive extension depart- 
ments for work among the rural people. In a discussion on the 
advisability of providing secondary and short courses in agriculture 
in the land-grant colleges much variety of opinion was developed, 
though most of the speakers urged the present necessity of main- 
taining such courses at these institutions, The question of “ what 
ean and should be done to increase the interest in and appreciation 
for the agricultural side of technical training * was earnestly 
and in this connection the importance of the broad development of 
the agricultural courses and the desirability of dividing the instrue- 
dion in different branches of agriculture among a number of instruct- 
ors were emphasized. . 

The reports of the standing committees on rural engineering and 
on the methods of teaching agriculture are given elsewhere in this 
report. 
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THE AGRICULTURAL COLLEGES. 


The agricultural colleges have displayed great activity in provid- 
ing special buildings and laboratories for instruction in the different 
divisions of the science of agriculture. 


APPROPRIATIONS. 


The appropriations of the year for new buildings at the colleges 
and for maintenance of these institutions have been very large. The 
State legislature of Virginia appropriated $165,000 for buildings, 
equipment, and improvements at the agricultural college. Towa 
college has an addition of $50,000 to its maintenance fund, an appro- ~ 
priation of $95,000 to complete the central building, $45,000 for a 
dairy building and $10,000 for equipping it, $22,000 for a new dairy 
farm and $7,000 for equipment, and $54,500 to begin the construction 
of 2 heating plant, with several minor items, including $15,000 an- 
nually for the experiment station. The College of Agriculture of 
Cornell University is now definitely organized under State support 
with an appropriation of $250,000 for buildings and equipment. 
The last legislature of Florida gave the university about $60,000 for 
maintenance during the next two years. The linois college of Agri- 
culture has appropriations for a building for beef cattle, $25,000; 
another for horticulture, $12,500, and for a storage building for 
agronomy, $21,500. Minnesota has appropriations aggregating 
$300,000 for building purposes, including, among other items, 
$218,000 for a main agricultural building. Pennsylvania State Col- 
lege has completed during the past year a $140,000 assembly building, 
donated by Mr. and Mrs. Charles M. Schwab; a $150,000 library 
building, donated by Andrew Carnegie, and the $100,000 dairy wing 
of the new agricultural building, for which the legislature has vir- 
tually pledged itself to appropriate an additional $150,000. The 
University of Vermont has recently received an appropriation of 
$60,000 for an agricultural building, to be known as Morrill Hall. 
Thore.are also many smaller appropriations for barns and other less 
expensive buildings, for maintenance, and for special lines of instruc- 
tion. 

NEW BUILDINGS. 


A building to be used in connection with the instruction in live 
stock at the Minnesota School and College of Agriculture has recently 
been erected. The building will serve as headquarters for the live- 
stock department of the station as well as the college, but is designed 
principally for the instruction in live-stock judging and other 
branches of animal husbandry. 

It is quite unique for a building of this sort, and includes a number 
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with class rooms at either end, which can be cut off by sliding doors, 
The arena proper is provided with a tan-bark floor 25 by 104 feet in 
extent, making it possible to study the gait of a horse without going: 
out of the building, The central part has seats at the back for 225 
persons. The two class rooms in the wings will accommodate about 
200 students each, the seats being arranged in semicircular form. AML 
can be thrown together into one large audience room for demonstra- 
tions or meetings. 

The animals will be brought up to the arena from the stables 
below over inclines built at an easy grade. Between the tan-bark 
floor and the front of the building will be an area covered with a 
brick floor, which can be used for instruction in harnessing and 
hitching up teams, grooming horses, etc, 

The second floor of the building contains two offices for the de- 
partment of animal husbandry, a workroom, a museum, and a class 
room for animal feeding. The workroom will be used for the study 
of pedigrees, the keeping of feeding records, and for microscopic 
work. It is 22 by 28 feet, while the museum and class room are 
each 30 by 39 feet in size. On this floor will also be located a dark 
room, toilet, and a vault for the storage of records and other valu- 
uble books. 

Tn the left or east wing are located the stables for the live stock, 
in a basement and subbasement. The land slopes away from the 
front in such a way as to make both the basement and the subbase- 
ment almost entirely above ground. The subbasement will be used 
for cattle and the floor above for horses. This wing runs back 
something over 50 feet beyond the main part, so that on the base- 
ment floor (horse barn) it has a depth of 120 feet from front to 
baek and a width of 40 feet. 

The subbasement or cattle barn (fig. 7) has a cement floor and is 
provided with iron stable fittings. It contains a number of box 
stalls and a root cellar, which extend into the side hill, and is pro- 
vided with hay chutes, a manure chute, and a ventilation system, 
The tunnel furnishing the building with heat from the central heat- 
ing plant enters the building through the subbasement. 

The horse barn (fig. 8), located on the floor above, is provided 
with box stalls, and in the front part contains a large wagon room. 
On this floor also is loeated the bins for grain, two rooms for attend- 
ants, and a toilet. The hay loft is in the attic above the portion of 
the wing used for stables. The finish in the stables is in the rengh 
brick; the bed rooms are plastered and finished in pine, as are also 
the offices, 

‘The building was erected out of a State appropriation and cost 
with equipment about, $35,000. Tt is heated from the central heating 
plant of the college and lighted throughout by electricity. It is 
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Fio, 7.—Sublewement (cattle bars) of Itre-stock pavilion, Minnowola College. 
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Fig, 4&—Basement (horse barn) of livestock pavilion, Minnesota Col\ege. 
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the other side of the stairway are a toilet room, shower baths, and a 
study and lunch room for students. 

On the first floor (fig. 10) are three large rooms—a farm dairy 
equipped for making butter on the same scale as on the farm, a milk- 
testing laboratory capable of accommodating 24 students at one time, 





FIRST FLOOR PLAN 
Fro, 10—Fissi-floor plan of dairy building, Iowa College. 
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and a lecture room with a seating capacity of 75. Across the hall 
are the private offices of the professor of dairying and his assistant, 
a public office, a ladies’ room, and a laboratory for research work in 
dairying. 

The south end of the second floor (fig. 11) is occupied by the 
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Fig, 1.—CREAMERY BUILDING, NEBRASKA SCHOOL OF AGRICULTURE. 
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house, 20 by 474 feet, is used entirely as a greenhouse laboratory 
for instruction. (PL XXEX, fig. 2.) This has a 3-foot side bench 
built against the wall on either side, with a double row of students" 
work benches 3 feet 9 inches wide in the center, extending the entire 
length of the house and separated by a narrow passageway for the 
instructor. The students’ benches are separated from the wall 
benches by a walk 23 feet wide. Each student has a space 5 feet 
in length, from the side of which, next to the walk, a space 1 foot 
by 18 inches is removed to give standing room for the student, thus 
keeping the walk behind him open. The wall bench behind each 
student is used for his potted plants, stock for cuttings, ete. 

The Nebraska School of Agriculture now has a commodious 
creamery building (Pl. XXX, fig. 1), and has recently occupied a new 
farm engineering building (Pl. XXX, fig. 2}, which has been erected 
at a cost of $18,000 and provides facilities for instruction in black- 


smithing, carpentry, and farm machinery, 


COURSES OF STUDY. 


Graduate departments which afford opportunities for advanced 
degree work in agriculture are maintained by many of the colleges 
of agriculture. There are now 40 colleges which thus provide 


agricultural work leading to the master's degree and 9 which okt 
courses in agriculture leading to the doctor's degree, 

‘The reorganization of courses of study and the division of ma 
culture into specialties along the lines recommended by the com- 
mittee on methods of teaching agricnlture have received increasing 
attention and are indications of progress in the development of the 
science of agriculture. The college of agriculture of Cornell Uni- 
versity now offers regular four-year courses, which are very largely 

special two-year courses in general agriculture and in nature 

, and winter courses. The University of Maine has added a 
artment of forestry to its agricultural work, and the University of 
Virginia has organized a department of dairying in connection 
h the college of agriculture. The University of Missouri now 
new department, known as the Missouri Teachers’ College, 
poses to give special attention to the training of teachers 


RURAL ENGINEERING. 


is direction was set forth in the report of the standing com- 
tee on rural engineering of the Association of American Agri- 
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cultural Colleges and Experiment Stations at it 
at Des Moines, Towa, in November, 1904, ac 


Since the last meeting of the Association of Agricultural © 
mieut Stations cousiderable progress has been made in the 
in developing courses undor the various names of agricultural en; 
engineering, and farm mechanics. 

The agrlenitural colleges of Minnesota, Wisconsin, Tlinols, 
Indiana, New York, Colorado, California, Kansas, Wyoming, an 
offering instructions to the agricultural students in the subject 
the other of the above names, Minnesota has completed an inexp 
which is devoted to the teaching of farm inechanies, Wisconsin ha 
building under construction whieh is to be used for the same | 
Agricultural College at Cornell, N. ¥. is planning a large | 
structure to be devoted to agrienltural engineering, Illinois has 
Die progress In its furm-mechanics course. During the last year 
fireproof farm-mecbanles building at the, Iowa Agricultural Colle 
completed, whieh, with its equipment, cost over $75,000, and a 
farts mechanies is offered in the college curriculum. In this © 
spring term 126 students were enrolled. 

In the Department of Agriculture progress has heen made In | 
department of dratuage in connection with the department of irrigation 
gations. 

Tt is to be regretted that a complete department of "i 0 
cultural engineering" las not been established, which was last year 
by the committee and recominended by the Secretary of Agricultu 
cultural colleges that have established courses in farm mechanics b 
that great interest Is manifest In the work of studying the 
struction and testing of farm implements, This Is truc not only o 
and the farmers, but also of the manufacturers of these farm 
realize the Importance of this work and are offering friendly 
aselstance to the work, 

An example of what may be accomplished for the benefit of n 
farmers but the manufacturers will illustrate the yalue of 
machinery In colleges. The farmemechanies department of the Towa 
loge undertook Jast year to test various makes of corm planters to 
aceuraey of dropping the corn. It was found that there was co 
ence between the different makes and types of planters as to thebr 
drop, The attention of the manufacturers was called to this & 4 
they were at Grst thoroughly convinced that their planters were a 
their work, yet they found there was room for Improvement, 
acknowledged that they improved the accuracy of drop of their pl 
cont after their attention had been called to the defects of the p 
remedy suggested. Ey means of this cooperation with the m: 
farmers of the country are greatly benefited. 

While the implement manufacturers of the country are no dou 
bring out the best posible farm implements, yet thelr Interests | 
purely business motive. The department of farm mechanics at the | 
leges of agriculture and the Department of Agriculture can do mu 
the {improvement of farm machinery by making impartial tests an¢ 
the defects to manufacturers. There is at the present Ume a x 
Information on the cost and elficiency of pumping machinery for 
poses The Jarge projects of Irrigation now under way In the 
require the purnplug of large quantitics of water, to be lifted from 
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Thousands of acres of Lund on the Missouri slope in North and South Dakots 
can be Irrigated if the water can be pumped from the Missourl River e! 
enough. Fuel ts plenty In those sections of the country in the shape of pb 
coal. ‘The Department of Agriculture Is performing a service of great value ta 
the, Western States by making experiments and collecting facts which will ve 
Information to settlers upon the best kind of pumping stations to Install to sup- 
ply the water for irrigation purposes. 

Daring the last couple of years Germany, the Scandinavian countries, and 
Hollamd bave Issued several bulletins which give very interesting data upon 
tests made of domestic as well as American-made farm implements. These 
bulletins are of great value to those countries, giving, as they dp, the cost of 
various implements, the amount of work that can be accomplished, and effi- 
clency with which the different makes do the work. Germany bas long recog- 
nized the value of agricultural and mechanical training both for the farm and 
for the factory. Our own manufacturers are anxious te obtain gradoates from 
our agricultural colleges who have a knowledge of the requirements of agricul- 
ture, together with a mechanical training In the designing of farm implements. 
‘Several positions are now open for young men with tralning along these Ines. 

‘There are 40 nimuy and varied subjects embraced in agricultural ougineering 
that the subject is entitled to a more prominent rank than It now holds In our 
agricultural colleges. It ought,to hold equal rank with the departments of 
dairying, animal husbandry, agronomy, and horticulture. 

It is exceedingly Important at this time that the Department of Agriculture 
take steps to organize a burenu or division of agricultural engineering. in 
order to ald the colleges which now haye a course of agricultural engineering 
established, and to collect the data which such colleges are obtaining in their 
experimental testa for publication and distribution among the farmers; also to 
carry on original rescareh and to establish laboratories for practical tests of 
implements, and a museum for farm implements 

The committee aguin recommends that the association declare itself in favor 
of the creation of separate departments of agricultural engineering In the col- 
Teges, that special efforts be made to assist the Secretary of Agriculture in his 
endeavor to extend the work along these Ines, and that the executive committee 
use oll means in its power to urge upon Congress the importance of this work 
and to convince them of the necessity of giving the Department liberal appro- 
priations for these purposes. 


Referring to this subject in his Annual Report for 1904, the Seere- 
tary of Agriculture pointed out the importance of studies relating 
to the construction and use of farm machinery: 


‘The continued scarcity of farm labor in almost all of the agricultural regions 
in this country makes necessary the employment of farm machinery on even a 
more extenalve scale than has bitherto prevailed. The total value of tmple- 
ments and machinery on farms in this country, according to the last census, 
Wis $761,261,500, an average of $123 per farm and of 90 cents per acre of farm 
land. Much of this machinery is elaborate and complicated in construction and 
vequires mechanical skill and genius for Its most efficient operation und care 
In very many cases It Is also essential that the farmer shall understand how 
to repair such machinery. It represents an important part of the farmer's 
invested capital upon which he must earn oF pay interest. That there ts an 
enormous waste of money due to neglect and unskillful handling of this part of 
the farm equipment must be obvious to any one who has traveled through the 


1H, Doe. 421, 58-3—38 
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PART I.--THE RURAL SOCIAL STATUS, 





Chapter 1.—Movements cf the 
(1) Statistical survey. 
(2) The movement to the West. 
Tlistory, causes. 
(3) The movement to the cities. 
(a) Growth of cities. 
(b) Depletion of rural population in certain localities. 
Causes of the movement to the citles, 
Industrial, social, and psychological causes. 
(5) Results of the movements of the farm population. 
(a) Results both good and bad. 
(b) Résumé of Industrial and social results. 
Chapter 2.—Social condition of the rural population. 
Nativity; color; illiteracy ; families; health; temperance; crime; morality; 
pauperisin ; defectives; insanity ; ete. 
Chapter 3.—The social psychology of rural life. 
(1) Isolation and Its results. 
(2) The farm home and its environment. 
(3) Traits of family life. 
(4) Traits of Individual life. 
Chapter 4.— The social aspect of current agricultural questions. 
(1) Tenant farming. 
(2) Large r. small farms. 
(3) Farm labor. 
(4) Irregular Incomes. 
(5) Farm machinery. 
(G) Spectalization In farming. 
(7) Immigration. 


‘arm population, 





(4) 








PART I1.—SOCIAL FACTORS IN RURAL PROGRESS. 


Chapter 1.—Means of communication in rural districts. 
(1) Importance and status of rural communication, 
(2) The new movements for better rural communication. 
(a) Iighways. 
(b) Rural free mail delivery. 
(ce) Rural telephone. 
(d) Interurban electric railways. 
Chapter 2.—Farmers’ organizations. 
(1) Value of. 
(2) Dithculties in organizing. 
(3) Forms that organizations may take. 
(4) History and work of farmers’ organizations In the United States, 
(5) General deductions from study of farmers’ organizations, 
Chapter 3.—Rural education. 
(1) Distinetion between rural and agricultural eduention. 
(2) The country school. 
(a) Its importance, organization, maintenance, instruction, and 
sopervision, 
(b) The rural school as a social center. 
(c) The township unit, the consolidated school, the centralized 
school. 
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8,—Rural edueation—Continued, 
(3) High school privileges for rural pupils, 
(4) The rural brary. 
(5) Other agencies for rural education. 
Chapter 4.—Means of agricultural education, 
(1) Historical. 
(2) Research In agriculture, 
(3) Agricultural instruction to resident students, 
(a) Higher education in agriculture. 
(b) Secondary education In agriculture. 
(ec) Primary education in agriculture, 
(4) Extension teaching in agriculture, 
(5) Miscellaneons agencies for ngricultural education. 
(a) Parmers’ socleties, 
(6) The farm press, 
(e) The country paper. 
(d@) Industrial departments of steam railways, 
Chapter 5.—The rural church, 
(1) Present status. 
(2) Difficulties In country chareh work. 
(3) The awakening in the rural ehurch. 
(4) The fnatitutional rural church. 
(5) The Young Men's Christlin Assocation In the country. 
(6) The rural Sunday school. 
(7) The rural social settlement. 
Chapter 6—The soclal ideal for agriculture. 
(1) The Importance of social agencica, 
(2) The preservation of the “American farmer” essential, 
(8) Relation of this ideal to our American civilization. 
(4) The federation or cooperation of rural social agencies, 


The department of economics and sociology recently established 
by the Carnegie Institution, in charge of Carroll D, Wright, _presi- 
dent of Clark University, has undertaken the preparation of an 
economie history of the United States, embracing eleven subjects. 
The second of these subjects, relating to agriculture and forestry, 
including public land and irrigation interests, has been assigned to 
President K. I. Butterfield, of the Rhode Island Agricultural Col- 
lege, This part of the work, it is understood, will be carried on with 
the collaboration of experts in various branches of agriculture. 


SHORT AND SPECIAL COURSES. 


The popularity of the short and special courses of different kinds 
offered by the agricultural colleges is increasing, These include 
secondary courses, short winter courses, and summer schools, Already 
these courses are assuming such importance that the question is being: 
raised in some quarters whether their establishments does not involve 
a serious departure from the legitimate field of the agricultural 
college, and whether therefore it -would not be better that all these 
short and special courses should be given over to institutions spe- 
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cially organized for such work. At present, however, this movement 
in the colleges is extending and even reaches beyond the agricultural 
colleges. 

Wellesley College announces a course in general horticulture and 
elementary landscape gardening. The course includes lectures on 
the preparation of soils, the propagation, cultivation, and pruning 
of plants, school gardens, and planting designs, and a brief consid- 
eration of the plants used in practical planting. The lectures will 
be supplemented by reading, work in the greenhonse, practice in 
making planting plans, practical work in the field, and visits to 
gardens, nurseries, and estates in the vicinity. The course covers 
one year, and includes three hours a week for that period. The col- 
» lege has also offered for a couple of years past 2 course in trees and 
forestry, covering one year, and including forest botany and sylvi- 
culture, the forests of the world, value and uses of their products, 
and the protection of wood lands. 

Simmons College, Boston, offers a course in theoretical and prac- 
tical horticulture designed to aid young women who wish to under- 
take the cultivation of flowers, fruits, and vegetables for commercial 
or other purposes. The course serves also as a practical basis for 
landseape gardening. It will extend over either three or four years, 
‘the first two years to be spent in Boston studying the underlying 
sciences and theoretical elements of horticulture, and the third year 
at the Massachusetts Agricultural College, as mentioned elsewhere. 

Other colleges also are giving attention to the training of teachers 
for work in agriculture, nature study, and school gardening, largely 
through summer schools, Such schools have been in session this year 
at the agricultural colleges in Connecticut, Nebraska, and Tennessee; 
at the Hampton Normal and Agricultural Institute, Hampton, Va., 
and at the North Carolina College of “Agriculture and Mechanic 
Arts. The attendance of teachers at the latter institution this year 
was 977, and about 500 of these took work in agriculture, nature 
study, and school gardening. 


The agricultural colleges are reaching out more largely than ever 
before to give instruction to youth and adults through various forms 
of extension work. For a number of years the agricultural colleges 
and the experiment stations connected with them have done a large 
amount of such work through the farmers’ institutes, for the main- 
tenance of which in many States these institutions have been directly 
responsible. 

Correspondence courses and reading courses for farmers, such as 
are conducted by the agricultural colleges of Pennsylvania, New 
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farmers was worth planting. ‘To call wide attention to this fact and show ba 
such a serious difficulty could be corrected, apecial tralna were rn on | 

road systems iu the State, Handbilts were placed In every station, 

ageats were instructed to notify the farmers of the “seed-corn special,” : 

urge them to attend the meetings at the stations on schedule time. Letter 

sent to grain dealers along the line asking them to notify thel? patrons persott- 
ally or by telephone of the purpose of the meetings, and local papers 

clally effective In spreading the news, 

Talks from twenty to thirty minutes were given at each station. 
As many farmers were admitted to the cars as they would hold, but 
it was “ usually necessary to open the car windows and allow these on 
the outside to hear the lectures, although they could not see the illns- 
trative material within.” 

Many teachers attended the lectures, and one of the far-reaching results was 
that they bad their pupils bring corn from home for testing, and had them pre- 
pare the tests ond carry the results home to the parents, thus giving a prectient 
“nature lesson" that applied directly and yitally to ihe interests closest to thelr 
duily ives. | 
* In eight days the “seed-corn special trains covered 1,321 miles, and passed 
through 37 of the 99 comuties of fowa. One hundred and fifty tiaks were given 
to 17,600 farmers, representing 1,500,000 neres of corn, or an average annual 
yield of 55,000,000 bushels, worth $18,000,000, nad the press carried the infor- 
mation to every farmer and landowner In the State. 

So broad has the extension work of some institutions become that 
there is now a movement for the establishment of separate depart- 
ments of extension work which, to a considerable extent at least, will 
have a separate corps of officers and instructors. It seems very desir- 
uble that this extension work should be more definitely organized and 
put upon its own footing in order to relieve the pressure for such 
work, which now rests too heavily on the regular faculty of the col- 
lege and the staff of the experiment station, 


THE SECONDARY SCHOOLS. 


Progress has been made during the year along lines of secondary 
instruction in agriculture not only in the schools maintained in con- 
nection with the agricultural colleges, but also in the separate sec- 
ondary schools. The nine district agricultaral schools in Alabama 
are now regularly inspected by the State commissioner of agriculture, 
and it is proposed to give more attentiqn to the agricultural courses 
in these schools, 

The Girls’ Industrial College, which was opened at Denton, Tex., 
in September, 1903, will give considerable attention to the teaching 
of horticulture and ornamental gardening. This is provided for 
in the department of rural xrts, which will embrace floricalture, hor- 
ticulture, truck and berry growing, dairying, bee keeping, and poul- 
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try keeping. The campus of about 70 acres will be devoted largely 
to landscape gardening and forestry. 

A four-year agricultural course is now offered by Union Academy, 
Belleville, N, Y. This is done at the reauest of George and Wil- 
liam W. Mather, who in 1901 gave Union Academy $10,000 for the 
support of a school of agriculture. The course in agriculture in- 
eludes two terms each of instruction in drafting plans for farm 
buildings, entomology, soils and fertilizers, horticulture, plant life, 
economics of agriculture, animal husbandry, poultry keeping and 
zootechny, and one year of agriculture (agronomy). Lyman Car- 
rier, who had charge of chemistry and agriculture in the Elyria, 
Ohio, high school last year, has been elected viee-principal of Union 
Academy and will teach science and agriculture. 

The ten county normal training classes provided for by the Inst 
legislature of Michigan have been located by the State superintendent 
of public instruction in the following towns: Evart, Charlevoix, 
Cadillac, Standish, Kalkraska, Mancelona, Ithaea, Pontiac, St. Jouns, 
and Port Huron. One-year and two-year courses are provided, and 
in the course of study suggested by the superintendent of pu%lie 
instruction elementary agriculture is required in both semesters of 
the one-year course and the first year of the two-year course and is 
elective throughout the second year of the two-year course. 
cants for admission to either of the courses must subscribe to a decla- 
ration that it is their purpose to engage in teaching in the rural 
schools or in the lower grades of the graded schools in the State. 

The progress made in the county agricultural schools in Wisecon- 
sin is described elsewhere in this report by the principal of one of the 
schools, 

The State board of agriculture of Missouri has recently appointed 
a standing committee on agricultural education, whose aim is to be 
the bringing about of the establishment of county or district agri- 
cultural high schools in that State. 


THE PRIMARY SCHOOLS. 


At the annual convention of the Association of American Agri- 
cultural Colleges and Experiment Stations at Des Moines, Iowa, in 


November, 1904, the standing committee on methods of 
agriculture made a report in which it gave a brief history of the 
development of manual training and agricultural instruetion in the 
common schools and outlined a course of nature study and elemen- 
tary agriculture for such schools. This report is as follows: 

Tn accordance with the apparent wishes of the association as expressed In an 


Informal diseussion of the report of this committee, at the ineeting In Wash- 
ington last November, this ninth report of the comnittee on methods of teaeh- 
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Ing agriculture is devoted fo a discussion on the fensibility of teaching 

ture in the rural common schools, and suggestions regarding the nature 1 
extent of such teaching, In this disenssion the term “common schools: 
taken to mean sehools giving Instruction in grades below those ef the 
school, and the term “rural schools” will include not only the 

extremely rural districts, but also those in villages and small towns: which draw 
largely on the adjacent country for pupils and financial support. It should 
also be understood that In this report attention is confined to matters relating 
to the teaching of agricuiture In the rumil schools ax ordinarily organized In our 
public sehool system. We have not undertaken here to discuss the ady 

of the establishment of county or district elementary schools of agriculture as 
separate Jostitutions or the courses of instruction suitable for such schools. 


DEVELOPMENT OF INDUSTRIAT, TRATNING IN THE COMMON SCHOOLS, 


Industrial training as a subject for regular instruction in the common schools: 
has been until recently confined largely to manual training In the elty schools, 
and even In these schools it is still far from being Cully developed. Howeyer, the 
number of schools in which manual traloing (other than drawing) is given has 
increased rapidly during the past thirteen years, In 1890, when the Bureau of 
Hdueation finst began publishing the statistics of manual training In the United 
States, there were only 37 cities of 8,000 population and over, In whieh manual 
training was taught in the public schools; In 1902 there were 270 such cities, 
‘The schools referred to are those in which other subjects than manual train- 
ing ore mainly taught¢ Tn 25 of these schools manual training fs given in all 
grades, Including the high school; in G4 it begins with the first grade; In 83 it 
ix contined to the igh school, and in 206 (more than three-fourths of all the 
schools) it is given In some of the grammar grades, 

‘The introduction of manual training Into courses of stady which were already 
crowded has Involved problems requiring close aud careful study of the needs 
‘of the puplis, and his generally resulted in greatly increasing the efficiency of 
the schools in which manual training js now taught. The effort has been made 
to retain all the easentlals of the branches commonly taught in auch schools and 
add the manual training. This has been done by a careful grading of the pupils, 
by securing better tenchers and text-hooks, and by judicious and careful elimi- 
natlon of the nonessentials in the various branches, 

‘The time to be given to manunl training, so that It will not interfere with 
efficient Instruction In other branches, has been carefully considered, and experi- 
ments with regard to this have been tried. Some idea of the tine occupied 
by mannal training in some of our larger cities can be gained from the follow- 
Ing statements: In Boston 2 hours per week are devoted to manual tralning 
throughout the fourth to ninth grades, Inclusive, the boys having drafting, 
woodworking, and clay modeling, and the girls sewing and cooking, Manual 
training In the schools of New York City extends through seven grades, with a 
total of 4 hours per week for both boys and girls during the first 5) years, and 
4) hours during the second half of the sixth year and all of the seventh year. 
In the seventh and eighth grades of the Washington schools the girls have one 
two-hour exercise a week In cooking and sewing, and the boys 4 similar period 
in woodworking. In Allegheny the boys hare shopwork 24 hours and drawing 
1) hours 4 week for three years, and « supplementary course of one year. In 
Toledo each ward school has one manual training period of 14 hours a week. 


# There were also In 1902 163 schools devoted chiefly to manual and industrial 
training. 
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enable the teacher to know shen tO, sat ‘aud 7h aS ES 
her to adapt it to Joa! conditions, 

Nature study such as this, having an agricultural trend, is 
been attempted in the way of teaching agriculture In the rural sel 
quite recently, Within the past two or three years, however, State uy 
ents of public Instruction, the officers of some of the agricultural eo 
National Educational Association, the American Civie Aseociation, | 
a# 8 number of other organizations and numerous individuals in 
official positions, hare Interested themselves in the Introduction of 
tary agriculture and gardening In the rural schools, The National 
Nona! Associntion now bas a special committee of educators of national 
repute considering this eubject, Uhe American Cirle Assoclation has one 
departuent devoted to children’s gardens and another to rural bnprove 
ment, Last Jane, in Chicago, an organization known as the Awmertenn League 
of Industrial Education was organized to “conduct aa educational carnpalgn 
for an industrial public school system which should tnelude the teaching of 
domestle science, and both ogricultural and sanual training Iu all public 
schools; * * * to promote the establishment of school gardens In connec: 
tion with all public schools, where every child would be taught to be a lover 
of nature and of the country, and tralned toward the land as a source of Hvell- 
hood rather than away from it; * * * to advocate the establixhment of 
poblic manual training school farme in every county In the United States, and of 
as many such manunl training school farms in the viciuity of all cities by State, 
municipal, and national governments, as may be necessary to give to every 
boy the opportunity to learn how to earn his Living by his labor and to till 
the soll for a livellbood and get bis lviag from the hind.” 

Some of the State school authorities, officers In agricultural colleges, and 
county superintendents of sehools have prepared ontiined courses in agricul: 
ture which have exerted a strong tuflaence toward the teaching of agriculture 
in the rural schools. Such courses have been prepared, for example, In Missourl, 
TMinols, and Indiana, and for a group of schools under one superintendent tin 
Durham, N. Hy, and vicinity. 

‘The tiinois course in ogrientiure was prepared by the dean of the coiluge of 
oericulture, and gives the following reasons for teaching ngriculture in tho 
public schdols: 

“(1) To eultivate on Interest In amd Instill a love and respect for fund and 
the occupation of agriculture. 

“(2) To create a regard for industry in general and an appreciation of the 
matorial side of the affaire of o bigtly civilized people 

“(8) Te cultivate the active and creative instincts as distinct from the 
reflective snd receptive that are otherwise almost exclusively exercised in our 
schools, 

“(4) To give practice in fallare and success, thus putting to the test early tn 
life the ability to do a definite thing, 

“(5) To train the student In ways and methods of acquiring information for 
Limeseif and incidentally to acquaint bin with the manner ja which Information 
fe originally nequired and the workl’s stock of knowledge has been socumulated. 

“(6) To connect the school with real life ind make the value and need of 
schooling the more apparent. 

“(7) As dw avenne of communication between the pupil and the teacher, It 
being a fleld In which the pupll will Ikety have a targer tlk of Information 
‘than the teacher, but In which the teaiving of the teacher can help to more 
exact knowledge." 


1) 
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‘The course 18 arranged Ly months and gives suggestions for a large number 
of experiments and observations bearing on all the divisions of agriculture. 
Considerable reading Mong agricultural lines is sugested, as well as drawing, 
composition, and other work Intended to correlate agricultare with other school 
work. All technical words likely to be used frequently In this conneetion are 
defined. 

‘This course has been in the hands of Uilnois teachers one sear, and the super- 
Intendent of, public Instruction reports “an Increased tnterest theongunnd se 
State in the study of agriculture.” He says; 

“In nearly every county In the State n good beginning has | pemninintas! casita: 
several counties the interest and progress has been little less than remarkable, 
In many rural schools the subject is being studied following the outline found 
00 pages 166-180 of the [lnols Course of Study for the Common Schools, Some 
of the graded schools are doing systematic and intelligent work along this ne 
and are conducting lu connection with the schools successful school gardens, 
‘That the Interest Is growing Is shown by the many thousand requests for corn 
and seeds which are received by the secretary of the farmers’ institute!” 

According to statistics collected by the sepertutendent of farmers’ Institutes 
in Hilnols, fourteen counties report that in nearly all the schools agriculture 
Js being taught 0s suggested In the State course of study, and in fifteen other 
counties a majority of the sehools are attempting this work. 

In addition to agricultural work In the schools of Llnols, considerable is done 
by the State College of Agriculture, the superintendent and the 
formers’ Institutes, and county superintendents of schools to arouse an interest. 
in farm life by menas of clubs of farmers’ boys, which are organized in the dif- 
ferent counties fer the purpore of conducting experiments at their homes tn 
-testing Improved varieties of corn and sugar beets, These clubs hold regular 
meetings similar to farmers’ Institutes, and once a year are given places on the 
programmes of the county farmers’ institutes, Several of these clubs: h 
lecture courses with lectures from men prominent in the agricultural eollezes 
and experiment stations, and some of them have gone on excursions to different 
agricultural colleges. Eight thousand of these boys exhibited corn of thee 
own raising at the Louisiana Purchase Exposition, and 1,250 of them drew prizes 
ranging from 50 cents to $500. The zirls have similar organizations whieh are 
devoted to the consideration of subjects relating to the farm home. > 

Similar organizations of boys «nd girls are also found in Iowa, Ohio, and 
‘Texas, oll of them organized under the auspices of the State 
colleges or of agricultural journals. ‘The membership of the boys’ and girls" 
clubs in Ohio is pearly 2,000 and in Texas over 1,200, though the latter 
zations are little more than a year old. Everywhere that work of this kind 
been done it has seemed to meet with enthusiastic approval. The boys and 
girls take pride In their organizations and in doing in a small way what their 
parents do more extensively. a 

In Missouri the course in ggriculture for the public schools was inom 
several years ago by the State superintendent of schools. This course has 7 
superseded by bulletin prepared by the State superintendent of schools 4 
published by the Missouri State board of agriculture in September of 
present year, entitled Elements of Agriculture for the Public Schools. ths 
bulletin adyocates presenting the subject of agriculture “ (1) by experiments 
at home and in the field, (2) by studying facts as given in texts and bulla 
ting, and (3) by school gardens connected with school grounds.” 

“Teachers are atlvised to utilize school grounds or gardens near the 
a8 experiment stations, to have pupils experiment at home and make 
observations, and to gecure bulletins from the Department of Agriculture, a 


: 
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Washington, D. C., from the Missour! State boord of agriculture, and from the 
agricultural college, both at Columbia. ‘The school I!brary should have copies: 
of several good texts. Appeal to the pupils’ interests along all Hines, and enlist: 
the cooperation of the parents.” a 

‘The course in agriculture, as outlined in the bulletin, Includes (1) studies: 
on soll—origin and composition, kinds, plant food, Improvement, rotation of 
crops, and experiments; (2) roads—value of good roads, road drainage, arti- 
ficial roads, good dirt roads, Influence of roads, road laws, and experiments; 
(3) studies on seeds and related subjects—germination, vitality, ‘and pate! 
of seeds, with experiments in corn planting, corn grow!ng, corn judging, select- 
ing seed corn, and observations and experiments with corn (similar treatment 
of wheat); (4) studies of plants—thelr classification, relation to soils, buds, 
twigs, ete.; (5) orcharding and gardening—apples, grapes, berries, home gar- 
dening, commercial gardening, enemies to gardens; (6) study of Insects; (7) 
stock raising and feeding—horses, mules, cattle, sheep, hogs, and domestic 
fowls. Numerous experiments and observations are suggested throughout the 
bulletin. Two bulletins haye also been issued by the College of Agriculture 
of the University of Missouri! which are intended for use in the public schools. 
One of these Is on plant propagation and the other on the principles of plant 
production—the seed, 

The superintendent of public schools, the College of Agriculture, and the 
State normal schools in Missourl are cooperating In agitating the Introduction 
of agriculture Into the public schools throughout the State. This is done by 
addressing teachers’ institutes, farmers’ institutes, and other public meetings ; 
by conducting summer schools for teachers at the College of Agriculture, in 
which special attention is given to courses which will prepare them for teach- 
Ing agriculture; and by conducting regular courses in agriculture at the three 
State normal schools. 

The State superintendent of public Instruction of Indiana, Jo Lis State Manual 
and Uniform Conrses of Study for the Elementary Schools of Indiana, 19045, 
includes 1 nature-stady course Intended “ to wequaint the pupil with his environ- 
ment and to train him to see and understand the relationship and meaning of 
common things,” and a course In elementary agriculture. The subjects sug- 
gested for consideration in the nature course are largely the plant and animal 
Jife of the farm and the garden, The course in agriculture is simply an outline 
Jntended to guide the teacher, taking up for first consideration plant and animal 
products; then the soll, Its formation, nature, tillage, and enrichment; and, 
finally, plant Ufe. References are given to a number of bulletins and elementary 
text-books of agriculture, 

‘The department of agriculture of the University of Minnesota has been 
actively engaged In promoting the teaching of agriculture In the rural schools, 
and }ts officers have prepared a bulletin on Rural School Agriculture for the 
use of the tenchers in that State In Wisconsin the State superintendent of 
the public schools and the officers of the College of Agriculture of the Univer- 
sity of Wisconsin have done much for the Introduction of agricultural teaching 
in the country. One of the results of their efforts las been the enactment of a 
Jaw requiring teachers to pass examInations In agrieulture. Similar Jaws have 
also been enacted in Maine, Nebraska, North Carolina, South Carolina, and 
Tennessee. 

‘The training of teachers along agricultural Mnes ts receiving considerable 
attention not only In Missourl, as mentioned above, but also In other States. 
The College of Agriculture of Cornell University now provides a ‘two-year nor 
mal course In natute stady and gardening. In Michigan ten county normal 
training schools have recently been opened for the purpose of training teachers 
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of school are too short. When a ehlid can go to school only four or five) 

fn the year there fs Little tine in the few years that be ls In school for 

of other subjects than reading, writing, arithmetic, geography, and 

Before much progress can be wade in the introduction of agriculture: 

rural schools much must be dove for the general improvement of those 

This improvement will be brought about partly by remedying the 

already mentioned in the school districts as they are now organized, 

through the consolidation of small districts and the organization of centralized 
sehools, Inelading rural high sehools where village high sehools are not readily 
avallable for those who can go beyond the grammar grades. The practice of 
consolidating schools has already been resorted to in California, Colorado, Con- 
necticut, Plorida, Georgia, Indiana, Towa, Kansas, Maine, Massuchusetts, Michi 
gan, Minnesota, Nebraska, New Humpsbire, New Jersey, New York, North 
Dakota, Ohio, Pennsylvania, Hhode Island, South Dakota, Washing. 
ton, and Wisconsin. Notable movements toward the consolidation of schools 
have recently been Inaugurated in Loulsiana, Missouri, and North Carolina, 
While this movement toward consolidation bas spread to all parts of the country, 
there sre relatively few localities in any State in which the system has been 
adopted nnd brought into working order, Hence the full effect of this important 
change In schoo! pollcy has not been felt, even In the States where consolidation 
Js a feature. 

In the localities where consolidation lias been thoroughly trivd, however, it 
lus usually met with general approval. It has enabled the sehool officers to 
grade the schools more elfectuatiy, thereby opening the way to greatly enriched 
courses of study; to lengthen the term of school; to employ better teachers at 
Nigher salaries and keep them for 2 number of years, and to employ several 
teachers instead of onc, ench to give Instruction in only a few subjects or to 
only two or three grades, thereby opening the way to the more continuous and 
profitable employment of the pupils’ thue It is notorious that In the ordinary 
country school where the teacher has from 25 to 80 recitations In a day and 
can not personally direct the study of the children, the latter waste fully bait 
of their thne In Idleness or mischief-making. ‘This and many other defects of 
the rural common school are remedied by consolidation, and the transportation 
of pupils from distant parts of the district at pnbile expense is accomplished 
at no additional expense per unit of attendance. The Commissioner of Extuca- 
tion to bis annual report for 1903 says: “The possibilities of consolidation In 
the way of furnishing better and cheaper schools have been fully demonstrated, 
und such being the ease its general adoption would seem to be only & question 
of time.” 

While consolidation opens the way for the more genera! introduction of 
courses In agrieniture im the rural schools, It does not help supply the demand 
for teachers competent to give euch spectal Instruction. This can only be done 
by # wore general and concerted effort on the part of the agricultural colleges 
And schools and the State normal schools, at present throngh the introduction of 
short and special courses in agricalture for teachers and later through regular 
normal courses fy agriculture. 

Fortunately, the attention of the general school officers throughout the 
country is now being strongly drawn toward the needs of the rural schools, and 
In many States etrennous efforts are being made to improve the general condl- 
tion of these schools. Our urban communities are coming to see wore clearly 
that thelr prosperity t vitully associated with the prosperity of agriculture, and 
they therefore more readily assent to State taxation for the benefit of the rural 
as well as the city schools, Advantage should be taken of the increased pros- 
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perity of many of our agricultural regions to Impress npon our farmers the 
wisdom of building better schoolhouses, improving the echool grounds, Increns- 
ing the pay of teachers, and Introducing the teaching of agriculture in the 
country districts, as an Investment which will greatly aid in perpetuating and 
Increasing the prosperity they now enjoy, and imake the lot of thelr descendants 
more fortunate than thelr own. The agricultural colleges and the farmers’ 
institutes can have great lofluence In this direction, 


OBJECT OF TEACHING AGRICULTURE. 


Coming now to consider what should be the aim of instruction ia agriculture 
in the elementary school and how it should be related to the general scheme of 
elementary education as formulated and approved by educational agthorities, 
we have for our guidance the report of the committee of fifteen of the 
National Educational Association. Jn this report it is assumed and argued that 
the studies of the school fall naturally Into five coordinate groups: (1) mathe- 
matios and physics; (2) biology, including chiefly the plant and the animal; 
(3) Iterature and art; (4) grammar and the technical and scientific study of 
fanguage; and (5) history and the study of sociological, political, and social 
institutions, Dr. W. 'T, Harris, United States Commissioner of Education, tn 
a paper discussing this report and the necessity for five coordinate groups of 
studies in the schools, says: 

“ Buch one of these groups, it was assumed, should be represented In the eur 
riculum at all times by some topic sulted to the age and previous training of the 
pip”? 

Continuing, he says: 

“The first stage of schoo] education is education for culture, and education 
for the purpose of gaining command of the conventlonalities of intelligence, 
These conyentionalities are such arts as reading and writing and the use of 
figures, technicalities of maps, dictionaries, the art of drawing, and all of those 
semimechanical facilities which enable the child to get access to the intellec- 
tual conquests of the race. Later on in the school course, when the pupil passes 
out of his elementary studies, which purtake more of the nature of practice 
than of theory, he comes in the secondary school and the college to the study of 
sclence and the technic necessary for its preservation and communication, Al 
these things belong to the first stage of school Instruction whose alm is culture. 
On the other band, post-graduate work and the work of professional schools 
have not the alm of culture as much as the aim of fitting the person for a social 
vocation, In the post-graduate work of universities the demand ts for original 
investigation in special fields, In the professional school the student masters 
the elements of a particular practice, learning its theory aud Its art. 

“It Is in the first stage, the schools for culture, that these five coordinate 
branches should be represented in a symmetrical manner, It is not to be 
thought that a course of university study or that of a professional school should 
be symmetrical. But specializing should follow a course of study for culture in 
whieh the symmetrical whole of human learning and the symmetrical whole of 
the soul should be considered. From the primary school, therefore, on through 
the academic course of the college, there should be symmetry and five 
groups of studies represented at each part of the course—at least In each year, 
although perhaps not throughout each part of the year.” 

Discussing the second coordinate group, the biological, Doctor Harris 
that it should include “ whatever is organic In nature—espeeially studies relat 
ing te the plant and the antmal—the growth of material for food and clothing, 
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nnd in © large measure for means of transportation and culture, This_ 
of the organic phase of nature forms a great portion of the branch of 
known a8 geography In the elementary school.” " 

While it is probably true that eight years ago, when this was written, geog- 
raphy as taught in the primary grades of the best clty schools included all the 
studies relating to the plant and the animal that were at that time considered 
necessary, it 18 also true that at the present time much of this study tx intro- 
dneed under the term “nature study," and the child's knowledge of the phe 
nomena of plant and antinal life is much clearer and move definite by reason of 
the conerete methods employed in natare study. 

In the average village and rural school nothing approaching adequate Jostruc 
tion in the biological group of studies has ever been given. Geography, as for 
as taught In the primary grades, has consisted alinost entirely of text-book 
work andlas hed in it very little that is concrete or that touches the experience 
of the child, Nature study, on the other band, begins with the concrete—with 
the organie life of the school yard, the garden, snd the farm. It bas therefore 
a very definite and useful place to Bll among the culture studies, particularly 
the biological studies of the primary grades, Elementary nature study, together 
with an informal study of loenl geography, might well supersede the format 
study of geography during the first three or four years. This should be followed 
by more formal geography and nature study, the latter to be superseded by the 
elements of agriculture when the child is eleven or twelve years old. 

Agriculture should not be confused with manual training as taught In the city 
schools Manual training “ relates to the transformation of materials, such as 
wood or stone or other mincrals, Into structures for human use,” and draws 
more from the mathematical group of stadies than from the biologiesl. Agri 
culture, on the other band, is conflued mainly to things biological, Its purpose 
in the common schools fs to awaken an Interest In the work and life of the farm, 
show the progress being made in the huprovement of farming, Indicate the 
rational and selentific basis of modern agriculture, and give the pupil an outlook 
toward the work of the experiment stations, agricultural schools and colleges, 
and other agencies for his future education or assistance In his life work. 

‘The motive for teaching agriculture jn the rural school may, however, to a 
considerable extent be the same as that for manual training in the elty sehool— 
nanely, to bring the child into direct and sympathetic relations with the indus- 
trial Ife of the community in which he lives. Undoubted)y, manual training tn 
the city sebool has an outlook toward the shop, factory, and kitehen, and in the 
sume way agriculture {n the rural school should be directly related to the prac- 
tical work of the farm, 


A REASONABLE PROGRAMME FOR AGRICULTURAL TEACHING IN THE RURAL 
COMMON SCHOOLS. 


Whenever it is proposed to introduce the teaching of agriculture into the 
rural common schools the objection is at once raised that the curriculum Is 
already crowded; there is no thme for more. ‘This is true. There is no time for 
more, but there Ja time for better. It would be undesirable and unwise to do 
away with any of the studies now regularly taught In the common schools, 
but it would be wise to make a more judiclous selection of the topics to be 
included In the courses In the varlous branches and omit much which now 
ocenpies the time of the pupils but whieh is not likely ever to be of use to them. 
Prof. Frank M. McMurray, of the Teachers’ College of Columbia University, in 
a recent article discussing Advisable Omissions from the Biementary Curricu- 


H. Doe. 421, 58-3-—-30 
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sions, Each trip should be taken with some leading object in view, such, for 


example, a8 a search for cocoons, or for grasshoppers, or for weed seat 


them see and hear and feel and smell; let them grow In strength as 
knowledge. ‘ell them very little; they should do the telling, Better 
and weeks for an answer from the children than tell them now and rob t 
of the pleasure of discovery, provided the subject is within thelr 

Nature study at frst should consist mainly of observations. The 
faculties should be stimulated and developed. For this reason the exercises: 
should never be continued so long as to become wearisome to the chikilren. At 
first there will seem to be but little connection between the different observar 
Uons made by the children, but the teacher should never lose aight of the fact 
that very real and definite relationships exist between the different plants nnd 
animals of a given locality and between these things and their inorganic enyiron~ 
ment. Gradually, therefore, these relationships should be brought out. The 
children should describe and draw the objects seen. This will lead to com- 
prison ond judgment. . Suppose, for example, that the ¢childrea examine two 
trees of the same species, one growing in open ground, with an abundance of 
plant food and plenty of room for development; the other growing in a dense 
forest, with fittle.room for elther root or branch; one with short, stocky trunk: 
and dense, symmetrical top; the other with tall, slender trank and small, 
irregular top, By comparing certain well-known features of bari and leaves 
the children will readily recognize the two trees as belonging to the same 
species, but it will require considerable exercise of the reasoning facuitics and 
pretty good Judgment for them to get at the causes which have brought about 
the marked differeuces between them. Such opportunities to reason and judge 
are frequently offered In nature study, and the teacher should improve every 
opportunity to place them before ber pupils. 

After the first year or two, the time depending on the progress. the children 
have made, more attention should be given to studying life histories of plants 
and animals (especially birds and insects), so that these may be recognized 
in all stages of thelr development and their economic relations determined. 
This will enable the pupils to decide whether a given species is mainly bene- 
ficial or harmful, and will set them to thinking about means of perpetuating 
or exterminating the species, This last consideration Is the one which mainly 
determines the attitude of the farmer toward bis feld crops, domestic animals, 
and fowls, as well as toward the weeds and other pests that annoy him. When 
the nature-study teacher and her pupils have arrived at this point of view they 
will be In a position to pass over a8 unimportant such details as color of hair, 
length and number of teeth, number of leaves, length of petioles and internodes, 
and a hundred other peculiarities of plants and animals, except a4 these 
peculiarities have a direct bearing upon the perpetuation of the specles or upon 
thelr usefulness or harmfuiness to man. Sueh a point of view and such an 
attitude toward the things studied will ald greatly im developing in the children 
the faculty of critical discernment. ‘This faculty, according to President Etlot, 
of Huryard, “ ought to be carefully and incessantly cultivated by school, college, 
and the experience of life, for It is capable of contributing greatly to happluess 
a8 well as to material success,” 

Such critical etudics of plants, animals, soils, weather conditions, and other 
natural objects and phenomena, in their relation to each other and to man, will 
give the pupila an excellent preparation to take up at the beginning of thelr 
elxth or seventh year In school the more formal study of the elements of 
agriculture, 
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* Phe course in elementary agricultare may be given most appropriately during 
the last two years In the rural common school. The time to be devoted to this 
course will necessarily vary Iv different schools, but it Is believed that on the 
average not less than one hour per week during two years will be required to 
make the course effective. A well-arranged and up-to-date text-book, with 
IWustrations and suggestions for practical exercises, should be adopted as a 
basis for this study. A few such books already exist, and sn increased demand 
would undoubtedly lead to the production of others and the still further improve- 
ment of books of this class. The text-book will in most cases be necessary as a 
more or less definite guide for the teacher, who will in all probability be with- 
out special training in agriculture. It will also be helpful to the pupils In 
giving a systematic view and In fixing definite knowledge of the subject, and to 
the parents in showing them what such instruction really involves and In 
creating an interest In the subject-matter of the books. 

‘The instruction In the class room should be supplemented by simple experi- 
ments with solls, plants, and animals, both at school and at home, Every effort 
should be made to connect the instruction with the home life of the pupils. As 
an aid to the accomplishment of this aim the pupils should be taken on oeea- 
sional Saturday excursions to nelghboring farms to see improved live stock, 
exunine plans of bulldings, and take notes on methods of cropping and culti- 
yating. Visits to county fairs, where arrangements could be made to allow the 
older pupils to judge some of the live stock, fruits, and grain, and compare 
their scores with the work of the judges, would be fine training for the classes 
in agriculture. This scheme has been tried with older students of agriculture 
and has met with thorough approval. The officers of the fairs could probably 
be Induced to offer prizes for products grown by the puplls and for other agri- 
cultural work done by them, or special exhibits of their work could be made at 
farmers’ institutes or other meetings attended by thelr parents, All these 
things would tend to create an interest In farm Ife, and would encourage 
parents to make the farm more attractive to the ehildren, 

‘The schoolrooms should be provided with Ulustrative material consisting of 
charts, pictures, collections of specimens (largely made by the pupils), and 
boxes, cans, plates, and other Inexpensive material which can be used in making 
apparatus for conducting experiments. There should also be a school Hbrary 
containing at least a few standard reference books on the different divisions of 
agriculture and the publications of the State experiment stations and the 
United States Department of Agriculture. 

‘The text-book of agriculture should give an orderly and progressive treatment 
of the elements of plant production, animal production, and dairying, together 
with brief and yery elementary discussions of a few toples in rural engineering 
and rural economics, The following syllabus shows in a gencral way what 
such a text-book might Include: 
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SYLLABUS OF ELEMENTARY COURSE IN AGRICULTURE.? 


I, PLANT PRODUCTION. 





Structure 
(Feed. ‘race life his- 
Grow. tory from 
seed to » 
(Seeds ........ poting pol- 
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(1) Tue Puayr -.... Physiology— crosses, hy- 
how plants Repro duce brids, etc. 
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Air. growth. 
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istinguish Le- 
tween light 
and heavy 
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bake and 
those which 
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(2) THe ENVIRONMENT OF THE 
PLant. Pain slasses, 
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Temperature. 
Aeration. 
Moisture. 


/Tillage. 
Drainage. 
Irrigation. 


Farm 
man- 
ures. 

Manage- Enrich-)C om - 
ment. ment. mer- 
cial 

ferti- 

lizers. 


Impoverishment. 
Crop ping—rota- 
tion, 





In this ryliabus the same general arrangement of topics has been made as in 
tho higher courses outlined by this committee, but it is of ccurse to be under- 
stoud that tho treatment of these topics by the teacher in the common school 
should be brief. simple, and ¢1 «mentary. 








CARE AND MaNAGEMENT OF ‘ater supply. 
Dommstic ANIMALS. Exercise. 


Shade, 
Hygiene ---4 Condition of (Comfort, 
inclosures ; Ventilation. 
| as to— Cleanliness, 


Preparation and care of product, 
rketing product, 


Ill, DAIRYING, 


‘A more detailed study of the dairy t: th 
(1) THe Dairy Cow. ve SEoTe { was given under animal produckon in 


Feeding, care, and management. 
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iti ‘How determined. 
Composition. .{ Relation to price. 
Stables. 


; Cows. 
‘Cleanliness. i 2 
Attendants. (Relation to souring or 





Handling .... Straining. . tainting of milk. 
erating. 
Cooling. 
Putting up in 
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Temperature, 
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Salting. 
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Working. 
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IV. RUBAL ENGINEERING. 


It ig not thought that the pupils in a rural common school will be prepared to 
study the problems Involved in rural engineering from the view point of the 
engineer, but it Is hoped that there will be some opportunity to examine the 
plans und structure of good types of buildings, fences, roads, etc., and to devote 
some time to drawing simple plans of farms, buildings, and other works. The 
importance of good roads, hygienic water supply and sewage disposal, and of 
caring for farm machinery should be emphasized. 


Size and location of fields. 
(1) FarM PLans_._.....-------------- Location of buildiugs, fences, drains, and 
roads, 
House. 
Readings SS oon Outbuildings. 
Fences. 
‘Water system. 


(2) Conareuction OF BUILDINGS AND Sewage system. 
ORKS. ‘oads. 


add. Only in regions where 
Irrigating system; irrigation is prac- 
ticed. 


Interesting facts regarding the develop- 
ment of farm machinery in a way to 
(3) Fara MACHINERY ...........---- proved machinery. general use of im- 
‘The importance of caring for and repair- 
ing farm machinery. 





ANNUAL REPORT OF FARMERS’ INSTITUTES, 1904. 


Ty Jonn HHAMInToN, 
Farmers’ Institute Specialist, Office of Kaperiment Stations, 


The duties of the farmers’ institute specialist during the year have 
been those of organizing the worl of the office, of securing informa- 
tion as to the condition of the institute work in the United States and 
in foreign countrics, and of rendering assistance to the several State 
directors and institute lecturers through correspondence, personal 
visits, and the sending out of agricultural literature. 

A complete list of institute lecturers in the employ of the State 
directors was secured and published as Circular No. 51 of this Office, 
and later a revised edition of this cireular corrected to June 1, 1904, 
was prepared and issued, Copies of this publication were sent to all 
of the directors of the agricultural experiment stations of the country 
with the request that they select from it and add to their mailing lists 
the names of such persons as are not already receiving their publiea- 
tions. This request was quite generally complied with and numerous 
expressions of appreciation have come from the lecturers to whom the + 
bulletins have been sent. A similar request was made to the Division 
of Publications of this Department with equally sutisfuctory results. 

Copies of the laws enacted by the several States, including those of 
the Province of Ontario, Canada, relating to farmers’ institutes were 
collected and published as Bulletin No. 135 of this Office, Full sta- 
tistical reports were sent in by the directors of institutes giving the 
condition of the work in the several States and Territories. These 
reports were collated and presented in a report by the institute spe- 
cialist to the Director of the Office of Experiment Stations and printed 
in the annual report of the Office for 1903, 

Acting upon a suggestion made by Mr. W. L. Amoss, director of 
farmers’ institutes of Maryland, a room was secured and fitted up 
in the Agricultural Building at the St. Louis Exposition for use 
as a headquarters for farmers’ institute workers. ‘Through the cour- 
tesy of the chief in charge of the agricultural exhibit, room N, in 
the gallery of that building, was assigned for this purpose, and a 
custodian provided by the exposition authorities was placed in charge. 
A card register was provided for the enrollment of institute visitors, 
and a question box with suitable cards upon which to write the 
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queries was placed in the room for the nse of any who may desire 
information respecting the institute work or that of the National 
Department of Agriculture. The cards are intended to be taken 
from the box from time to time and forwarded to the office In Wash- 
ington for reply. 

Arrangements have been completed with a number of scientific 
experts for the preparation of sets of photegraphs of 40 or 50 to 
tach set from which to prepare lantern slides illustrative of important 
agricultural subjects. Each set of photographs is to be accompanied 
by a syllabus containing explanations of each slide and provided 
with full references to the literature of the subject, The author of 
cach illastrated lecture has been requested to add an 
pallaven in which there will be given sueh statistical data relating 

to the subject as may be usoful, the purpose being to distribute the 
syllabi among membors-of the audience who may be specially inter- 
ested, to be kept for future reference, 

Correspondence has been opened with the representatives of foreign 
nations for the purpose of securing information 
methods in use in the older countries for the development of their 
agriculture. Data have also been received from the principal steam 
railway systems of the United States and Canada showing the 
extent to which they have cooperated in the farmers’ institute work 
and in advancing the interests of agricultural people in the sections 
through whieh they run. 

The institute specialist has visited during the year 23 _ States 
and 1 Territory for the purpose of attending conventions of agri- 
cultural representatives and has delivered before these conventions 
29 addresses. He has been unable to attend all of the meetings 
for which invitations have been received, owing to conflicting dates 
and to the necessity for giving attention to correspondence and te 
the other duties of the office. 

The year has been largely devoted to becoming acqmainted with 
the conditions that exist in institute affairs throughout the 
and to the study of these conditions, with a view to the solution 
some of the problems that confront institute workers in the several 
States, 


‘NATIONAL MEETING OF INSTITUTE WORKERS. 
The annual meeting of the American Association of Farmers? 
Institute Workers, which usually oceurs in the early , 
season, was deferred this year until the autumn. The m 


held at St. Louis, October 18-20. One hundred persons 


as delegates, representing 24 States and 1 Territory, together 4 
the District of Columbia and three Provinces of Canada, ‘The pro- 
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coedings were stenographically reported and will be printed as a 
bulletin of this Department. 

The programme confined the speakers chiefly to the diseussion of 
methods in institute work, to the purposes of the institute, and to its 
relation to other educational institutions. 4 

The impressions left by the meeting, in comparing it with those 

of several years ago, are a realization of the great progress that has 
been made in institute efficiency in all of the States, and of assurance 
that much of this progress is due to the personal acquaintance and 
exchange of views among institute workers, made possible by the 
orgunization of the American Farmers’ Institute Association. Tn 
discussing the future the conviction was general that the educational 
feature of the work should be magnified, that more should be done 
by the institute for the boys and girls out upon the farms, and for the 
development of the woman's institute idea, 

A striking demonstration of what the institutes have accomplished 
was furnished in « statement respecting the work in Ontario, Canada, 
where the entire agriculture of the province bas been revolutionized 
within a few years through institute instrumentality. A prominent 
representative of the province declared that the institute was the 
potent influence that had put life into Canadian agriculture, and as 
evidence of this the production and value of beef, bacon, and cheese 
had been raised in the past eight years in the Province of Ontario 
from $31,000,000 to $65,500,000, mainly through the information 
imparted at the farmers’ institutes, which last year held 833 meetings, 
reaching 110,000 men and 10,000 women. 

‘The following officers were elected for the ensuing year: Presi- 
dent, J. C. Hardy, of Agricultural College, Miss.; vice-presi- 
dent, E. A. Burnett, of Lincoln, Nebr.; secretary-treasurer, G. C. 
Creelman, of Guelph, Ontario; executive commitiee, the president 
and the secretary-treasurer, ex oflicio; J. G, Lee, of Baton Rouge, La. ; 
F. H. Hall, of Aurora, DL; L. A. Clinton, of Storrs, Conn, 


The progress of the farmers’ institute work throughout the country 
during the past year was fully equal to that of the year which ended 
June 30, 1903, The reports of the State directors show that, while 
there has been an apparent falling off in the attendance, there has nev- 
ertheless been an increase in the number of institutes held, the amount 
of money appropriated, and in the number of teachers upon the State 
lecture force. The decrease in the number of persons reported in 
attendance may be accounted for partly by the unusual severity of 
the past winter and partly by the general adoption by the State 





620 REPORT OF OFFICE OF EXPERIMENT STATIONS, 


directors of the new method of estimating attendance recommended 
by the American Association of Farmers’ Institute Workers. 

Institutes were held in 46 States and Territories, with a total 

' reported attendance of $41,698, as against 904,654 in 1903. The num- 
ber of institutes was 3,306, an increase of 127 over the previous year. 
The total number of sessions, which is the proper unit of estima- 
tion, was 10,622, This is 1,062 more than were reported for 1903. 
Comparison of the aggregates in the reports of the two years does 
not show the true situation, from the fact that in 1908 some States 
reported the number of sessions that made no report in 1904, and like- 
wise in 1904 States reported that had not sent in any report in 1908. 
A comparison of the data furnished by the States reporting for both 
years shows that in 1903 these States held 9,316 sessions of institutes, 
and that in 1904 they held 9,235 sessions, a loss in 1904 in the States 
compared of $1 sessions, 

There seems to be a disposition to increase the number of one-day 
institutes and to correspondingly decrease the number of two-day 
meetings. The reports show that 1,755 one-day meetings were held 
during the year, 1476 two-day, and 75 three-day mectings. Com- 
paring these figures with those reported for the previous year there 
is shown a reduction of 165 in the number of two-day institutes and 
a gain of 396 in the one-day meetings. 

The appropriations for institute purposes amounted last year to 
$210,611.03, of which $203,066.56 was expended. The State gov- 
ernments appropriated from their treasuries $201,216.12 for insti- 
tute purposes, and the agricultural colleges and agricultural ex- 
periment stations, together with private individuals, contributed 
$11,394.91. The appropriations for the coming year, so farsas 
reported, amount to $223,164. Tf the States not reporting 
the same amount as they gave last year the sum available for institute 
purposes for the coming season will aggregate $230,489.71. s 

‘The amount actually available for institute work is i 
larger than these figures show, for the salaries of the directors in 26 
States are not included, neither do they embrace, except in a few 
States, the cost of printing the 329,200 reports of institute proceed- 
ings, which was the number published and distributed last year, A 
conservative estimate of the amount that will be available for in- 
stitute purposes next year, embracing with the money appropriated 
the two items just referred to, will reach in all probability $440,000. 

‘There is also a growing appreciation of the value of the instrne~ 
tion that is being given by the institute lecturers, and a firmer 
in the practicability of the methods that the institutes have i 
for conveying information to farmers, This is evidenced by the 
demands that come to the State directors for a much larger number 
of meetings than they are able to supply. The effort to meet this 
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demand no doubt accounts for the increased number of one-day in- 
stitutes reported for the past year. 

The expansion of the work, so far as increasing the number of. days 
of institutes is concerned, will be yery little, if any, greater than as. 
additional funds are provided for institute support. The reports for 
the year ended June 30, 1904, show that the institutes are costing an 
average of about $42 per day. This sum provides for the salaries 
and traveling expenses of the lecturers; the heating, lighting, pent 
services, and rent of halls; the cost of printing, advertising, and 
postage, together with such other minor incidental expenses as are 
connected with the holding of institute meetings. This average is 
probably as low as will be possible, for in arriving at it States are 
included in which the lecture service is gratuitous so far as the 
salaries of the lecturers are coneerned, and in which also the local 
committees provide for the hall rent and meet all other local expenses, 

In making up the blank form for sending out to State directors 
for information respecting their work a number of questions were 
asked relating more particularly to the “ methods” pursued in the 
different States in conducting the institutes. To some of the queries 
almost all of the directors replied, while to others comparatively few 
gave any information. The replies are of interest as showing what 
is being done and how many States are pursuing the same or similar 
methods. 

‘The responses show that there have been no changes in the State 
laws in any of the States during the year. Nine hundred and fifty- 
three lecturers were reported as being on the State institute foree. 
Of this number 361 are members of the faculties of the agricultural 
colleges or of the agricultural experiment station staffs, who eon- 
tributed during the year 2,131 days of their time to giving institute 
instruction. 

In order to ascertain the extent to which “local lecturers are 
being employed in the institutes the following query was sent out: 
“How many local speakers addressed your institutes?” Forty re- 
plies were received. Five directors stated that none had been em- 
ployed, 7 were unable to give the number, and 28 States reported 
an aggregate of 3,331 local lecturers, being an average of 119 to each 
State. Of the 28 States using local instructors 5 had in their employ 
9,551, leaving 780 lecturers for the other 23 States. 

There were 41 replies to the query, “ What compensation do you 
allow your State lecturers?” Thirteen States replied that the lec- 
turers are supplied by the agricultural colleges and experiment sta- 
tions with no compensation except that which they receive from the 
colleges and stations for salaries as teachers in college or station work. 
Four States pay expenses only; one allows a compensation of from 
$2 to $4 per day and expenses; two pay $£ and expenses; six pay 
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$3 to $5 per day and expenses; one, $3 to $8. per day and expenses; 
six, $5 and expenses; one, $5 to $8 and expenses; one, $10 and. 
expenses; one, $20 per week and expenses; one, $15 to $25 per week 
and expenses; one, $10 to $50 per week and expenses; one, $25 to 
$35 and expenses; one, $25 to $50 and expenses, and one $200 per 
month. 

To the question “ How many lecturers do you supply to each insti- 
tute?” 34 replied. One, that he furnished 1 lecturer; eight, 2 lec~ 
turers; five, 3 lecturers; one, 4 lecturers; one, 5 lecturers; five, 2 to 
3 lecturers; one, 1 to 4 lecturers; two, 2 to 4 lecturers; two, 3 to 4 
lecturers; one, 1 to 5 lecturers; one, 2 to 5 lecturers; two, 3 to 5 lee 
turers; one, + to 5 lecturers; one, L to 6 lecturers; one, 2 to 6 Tee~ 
turers; one, 3 to 6 lecturers. 

'To the question “ What proportion of the time of the institute is 
given to the State lecturers? ” 20 replies were received. Nine gave 
all the time to the State lecturers; 5, one-half of the time; 1, one- 
third of the time; 3, two-thirds of the time, and LL gave three- 
fourths of the time. 

In reply to the question “ Was any special topic assigned to be 
discussed in each institute last season?” 12 replied that sueh topics 
had been assigned and were discussed. : 

In. reply to: the question “Do you hold. women's institutes” 1 
replied “ yes * and 31 * no.” 

To the query “ Do you have exhibits of agrieultural iaspieneia 
and products at your institutes? ” 9 replied that they nue 
hibits, 20 that they have them occasionally, and 13 not at all. 

Four States held institutes for boys, one holding 2 smaekingaonel 
holding 30 meetings, and one holding 72 meetings, One State di- 
rector reports that he has his institute lecturers visit the public 
schools in the locality where an institute is held and deliver ad- 
dressvs to the children on agricultural topies. 

To the question “Do you have county institute 
44 Faplies were received. Seventeen answered “ yes,” 21 * norte 
5, “a few.” One reported that his State had fo seetrial ie 
trict instead of county organizations. 

Thirteen directors who replied to the question, “What ia the 
hest form of local or county: institute organization? ” agreed that 
some form of local organization was necessary—either farm clubs, 
county committees, or incorporated county institutes. 

Out of the 46 States and Territories reporting “sources of ine 
come” for institute purposes it appears that the institutes 
States are provided for by appropriations made by the State gor- 
ernments, 10 are sustained by lecal subseriptions or from agrieul-— 
tural college and experiment station funds, and § receive appropria~ 





FARMERS’ INSTITUTES, - 623 


tions from both the State and the agricultural college and experiment 
station. An examination of the reports from all of the States and 
Territories shows that the 3,306 institutes held last year cost $6142 
per institute, and that the 10,622 sessions cost an average of $18.91 
per session. There were 4,843 days of institutes in all. The 

which are comparable show that the institutes cost $41.03 per day. 
Twenty-nine States and Territories report 329,200 copies of their 
institute proceedings as having been published and distributed dur- 
ing the yéar. 

Forty-four directors replied to the question “By whom are the 
dates, places, and programmes of your institutes arranged?” In 24 
States the State directors complete all of the arrangements and in 
10 the work is by joint conference between the State directors and 
the local committees. In 4 States the arrangements are by the Jocal_ 
officers, and in 6 by committees of the agricultural colleges and ex- 
periment stations or by special institute boards. 

To the question * Do you hold a round-up institute? ” 16 reported 
that they do, 26 that they do not. Fourteen of the 16 ii 
gave the number of sessions at the round-up institutes as 102, and. 
13 that reported attendance gave it at 12,298. 

Twenty-two States reporting upon * New features of their work 
introduced during the year” make the following replies: Have in- 
troduced shorter talks; more discussion; the practical advantages 
of centralized sehools; discussion of industries of importance to 
each locality; organized institutes in circuits; have provided for 
road lectures and road demonstration work; open air or basket in- 
stitutes; special children’s sessions; normal institute meetings for 
the instruction of lecturers; corn contests for boys under 18; forest 
management: correspondence and reading courses; have united 
all agricultural societies of the State in institute work; introduced 
lady speakers; sent out demonstration car or traveling institute; 
organized a woman's department of farmers’ institutes; introduced 
demonstrations in cooking and food preparation; taken up indus- 
trial work for girls through the medium of women’s clubs; have 
institute lecturers visit the public schools and give addresses upon 
agricultural topics, 


NEEDS OF THE INSTITUTES. 


As a result of personal observation and of information received 
from other sources, there seem to be at least three directions in which 
improvement of the institntes is greatly needed. There is need (1) 
for better organization of the work in the several States, (2) for more 
money for institute purposes, and (3) for an increased number of 
efficient workers. There are also minor embarrassments that retard 
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the work, due to local conditions peculiar to each State, but in most 
instances these would be readily overcome if the three great neede 
referred to were adequately met. 

If the farmers’ institutes of any State are to become efficient fea- 
tures of its educational system, the first quality that they must possess 
is that of permanency. They ought to be so organized as not to be 
dependent for their existence or efliciency upon the eapability or life 
of a single individual. The organization and government should be 
upon lines similar to the organization and government of other public 
institutions that have lived and prospered aotwithslendéees the 
Vicissitudes of time and the loss of leaders, It must be an organiza- 
tion with its purposes recorded and the means for the accomplish- 
ment of these purposes clearly and definitely known, not in a general 
way and by one man only, but in detail and by many. 

The form most approved is that of a strong, local, permanent 
ization in every institute district, with fully and clearly defined duties 
and powers, the whole system to be subject. to the oversight and 
limited control of a central State authority whose duties and powers 
are prescribed by law. 

An examination of the laws controlling institutes in the several 
States, and of the practice in States in which no legislation has yet 
been had, shows how far short most have come of this ideal. "This 
condition is explained and excused by the fact that, so long as the 
institutes were in their formative and experimental stage and their 
value not generally known, it was important and unavoidable that 
a variety of methods should be tried in order to discover whether they 
had any right to exist. But now that their usefulness is conceded 
and their perpetuity and development are desired, the question of 
form of organization best adapted for carrying out their purposes 
becomes of great importance and ought to be seriously considered by 
those having the institutes in charge, 

The second great general need of the institute movement is more 
money with which to carry on the work. - 

Reference has already been made to the expansion of this 
and to the fact that this is limited by the money at the disposal of 
the directors. The need, however, for additional money is felt in 
some of the States much more than in others. In eight States and 
Territories no appropriation is made by the legislatures for institute 
purposes, and the work is dependent for support upon the amount 
contributed by the agricultural colleges or experiment stations, sup- 
plemented by individual subseriptions, In nine other States and 
Territories the appropriations by the legislatures were $1,000 or 
less, and in eight other States the appropriations by the legislatures 
were from $1,200 to $2,000 per year. The twenty-five States and 
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Territories just referred to have a total population of 25. 

of whom 10,000,000 are engaged in agriculture. These States ap 
propriated last year altogether only $20,344 for farmers’ i 

which is less than two mills to each rural inhabitant per year, whilo- 
a single other State, with an agricultural population of only a little 
more than 1,000,000 (1,977,661), appropriated $21,500 for the same 
period. Tt is manifest that before the institutes in these twenty-five 
States can be extended or greatly «improved their legislatures will 
have to grant them increased support. 

One of the first duties of the institute workers, therefore, in these 
States, as well as in others in which inadequate appropriations are 
made for institute support, is to see that the subject is brought to 
the attention of the lawmaking bodies in such a way as to secure a 
proper recognition for this work. 

The third important general need of the institutes is an adequate 
supply of competent lecturers. Most of the teachers ought to be 
acquainted with the science as well as with the practice of agricul- 
ture, The agricultural colleges can not, under present conditions, 
meet the demand for trained institute lecturers, and special means 
must therefore be employed to discover other men and women and 
give them the training and information which they need to nequD 
them for lecture work, 


NORMAL SCHOOLS FOR INSTITUTE WORKERS. 


Each year makes more apparent the need of some system for in- 
structing the institute workers. Agricultural science is advancing 
so rapidly that unless those who are to give instruction in agrieul- 
ture at the institutes devote a considerable part of their time to 
study and reading they will soon become unfit for their work as 
instructors. The men whose professional duties require them to 
keep abreast of scientific research, such as the members of the agri- 
cultural faculties in the land-grant colleges and those who are on 
the agricultural experiment station staffs, are specially well situated 
in this respect and have less need for meeting as normal scholars in 
agricultural study; but the lecturer out of college and not identified 
with the experiment station work is liable to fall behind in his 
knowledge of the new discoveries that are continually being made, 
and unless he has some proper opportunity for becoming informed 
will soon cease to be a competent or safe teacher. 

Thus far the State directors of institutes have depended upon the 
agricultural colleges and experiment stations for their supply of 
scientific teachers, and upon practical farmers for the discussion of 
methods in farm management. The work, however, has expanded so 


H. Doe. 421, 58-3—40 





626 REPORT OF OFFICE OF EXPERDIENT 


rapidly as to make it impossible for the co 

‘of men required, and accordingly suntte| gehtbie 
effort to increase the efficiency of their lay insti 
I teat a a eS 
sessions continuing from one to two weeks. — 
workers was held Jast year in New Neckaoea 
Agricultural Experiment Station and one at the C 
Other States are planning for the establishing 

The fact is now recognized that bulletins or prin 
sent out to the lecturers, although they are helpful, car 
place of systematic instruction given through oral 
possible by means of capable teachers to treat of 
sent what is known upon a particular subject in a 
effective than can be accomplished by the use of the | 
The living teacher has opportunity to accompany the facts th 
presents with illustrations and explanations that fix 
minds of his hearers and enable them to more clearly eo 
truths taught, so that they in turn will be better able t 
to others. 

Precisely how this normal instruction ought to be gi 
form of organization will best serve the purpose are 
Experiments made thus far bring out several practical 
the way of organizing normal schools for iabtaute in: 
any single State. 

‘The first is that the institute lecture force in most of 
comparatively small. Because of this and by reason of tl 
number of instructors available at any one institution, i 
impossible to so divide the lecture force into classes of suff 
ber that the instruction given may be suited to the pes 
the several lecturers in the line of their specialties, U 
be done each student is obliged to attend all of the 
or not the subject is one upon which he desires informat 
during the entire course he may have but one or two ] 
specialty. 

The second difficulty is that the agricultural colleges 
ment stations are not as yet sufficiently equipped in thei 
force of experts to do more than cover a quite limited ra 
Some institutions make a specialty of a single phase of 
as animal husbandry, forestry, irrigation, plant breeding, soil 
or other branch of agriculture, and are not prepared to gi 
tion in the particular subjects which the institute lect 
teach. 

The third difficulty is that no one institution can afford 
use of its teaching force for the length of time needed to m 

) effective, A four or six weeks’ term is an impossibility for 
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cultural college or experiment station, and yet this is not too 
a class of institute lecturers to devote to the study of their 
specialties. One week is about as much as any institution ¢ 
tribute annually outside of its regular work, and this is te 
period for the proper treatment of the subjects that n 
considered. 


For the present, and until the colleges have been 
ced snd enti the SneitataSores as een greatly eagiea a 
seem to be necessary for several States to unite in a normal school to 
be held at different institutions each year, to be equipped with a teach- 
ing force contributed by each. This would overcome the difficulties 
mentioned and make it possible to classify the students and thus 
enable them to devote their time to subjects that more nearly relate 
to their several specialties, No one institution would be seriously 
embarrassed by the loss of the number of its teaching force which it 
would be ealled upon to furnish. The additional number of subjects 
that could be offered in such a school would give character to the 
meeting and beget enthusiasm in teachers and scholars that would 
do much to popularize it and give it standing among educational 
institutions. 

An essential feature of a school that is to train institute lecturers 
is that it shall be in contact with field demonstrations or experiments 
in agriculture that are being conducted along scientific lines. By 
changing the location of the normal school each year to a different 
institution the students would have the advantage of contact with a 
wide range of experiment work and thus be far better equipped for 
giving instruction than would be possible if they had only visited a 
single institution. The expenses of the students would be but slightly 
increased over that required’ to attend a State school, and the ac- 
quaintance with fellow-workers and college experts thus formed 
would be much more extended und be of lusting benefit. States 
might be grouped whoee agricultural interests are most similar, as, 
for instance, New York, New Jersey, Penmsylvania, Delaware, Mary- 
land, and Ohio. These six States represent an aggregate institute 
force of 226 lecturers. Thirty-three of these lecturers are connected 
with the experiment stations of their several States or with the fae- 
ulties of their agricultural colleges, leaving 19% who would be likely 
to be in attendance at a school formed by the mnion of the six States 
designated. 

Tt is reasonable to expect that others also, knowing of the normal 
school of instruction provided and of its high character, would be 
attracted in perhaps considerable numbers and thus add to the classes 
that would annually assemble. 

Snitable courses of study for such a school could be prepared by the 
deans of the agricultural faculties of the several colleges and by ths 
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directors of the experiment stations of the States interested, assisted” 
by the State directors of institutes for these States, These repre-| 
sentatives could also select the teaching force or faculty of the normal 
school cach year and make requests to the respective institutions for 
the assignment of the persons selected, each institution to be expected 

to meet at least partially the expenses of its representatives and 

instructors. A moderate matriculation fee could be charged to stu- 
dents; that would provide a fund for such incidental expenses as it 
might be found necessary to incur, The courses of study should be 

constructed to require at least two terms for completion, and a certifi- 

cate might be given to those who satisfactorily complete any one or 

more of the courses offered. A portion of each day during the course 

ought to be devoted to practicum work. The inauguration of such 

a movement could quite appropriately be committed to the Assoeia~ 

tion of Colleges and Experiment Stations, and the plan be submitted 

to the American Association of Farmers’ Institute Workers for 

approval. F 


DEPARTMENT AID TO INSTITUTES. 


The National Government, by establishing the office of farmers’ 
institute specialist in the Department of Agriculture, has recognized 
the fact that the States have need of assistance in their institute work, 


and that the Government is under obligation to furnish at least some: 
aid in this direction. How far it should go in supplying assistance, 
and the exact form which the assistance should assume, have not yet 
been determined. 

As has been stated, this Department has collected information 
respecting the institute system as it is conducted in the various States: 
and Territories; has secured and had printed the names and addresses 
of the State directors of institutes and of the institute leeturers; has 
compiled and published the laws governing institutes in the States 
and Territories; has visited, through its institute specialist, a large 
number of the States in order that personal inspection of their sys- 
tems might be made; has opened correspondence with agricultural 
experts in foreign countries with a view of becoming acqnainted with 
their systems; has collected data showing the condition of the insti- 
tutes throughout the United States and Canada; has had 
work in the preparation of illustrative material for the use of the 
lecturers, and has made an effort to secure additional appropriation 
from Congress for the extension of the institute work; has sent out 
publications to institute teachers, and has also interested i in this 
experiment stations of the country; has prepared and er 
reports on the institute work; in short, has discovered the situation 
in institute affairs, and from the information that has been secured — 
is now ready to act understandingly in an effort to be of wider services, 
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The Department has discovered that the paramount needs are for 
better organization of the work in the several States; for more money 
for institute support, or what is the equivalent, for more institutes, 
and that there should be some way discovered for increasing the Iee- 
ture foree by providing for the discovery and edueating of capable 
men and women to take up this work. 

What can the Department now do other than that which it has 
already accomplished? It can continue to collect statistics year after 
year. Tt can continue to send out its publications to institute lee- 
turers, and to urge the experiment stations to join in this service. 
It can correspond with institute people and give adyice in institute 
affairs. The specialist ean continue to attend a limited number of 
meetings of farmers and deliver addresses, The Department ean 
continue to keep advised with regard to work similar to ours as con- 
ducted by foreign countries. It ean follow this routine for years to 
come and be of service to the agriculture of the country, and it can 
do this with its present force of an institute specialist and a stenog- 
rapher, 

Important as this work is, it has not been regarded as being the 
end, but rather as preparing the way for undertaking the much larger 
and more important work that lies ahead. 

Last year, in reply to the query as to what the Department can do 
to assist in making the State institute work more effective, 16 direct- 
ors out of a total of 23 replied, asking for a supply of competent 
teachers. If the judgment of these directors, each of whom has 
made careful study of the institute question, is correct, then we 
have a sphere of work opened up that as yet has been practically un- 
touched by this Department and in which there is room for the utmost 
that the Department can do for all time to come. 

A corps of field men in institute work is now a necessity if the De- 
partment is to take its proper place in the school of agricultural 
instruction which the institute represents. The establishing of such 
a corps of agricultural workers, whose entire time could be devoted 
to institute work, would not only meet the demands of the States for 
assistance, but would also bring the Department in a personal and 
helpful way into direct contact with agricultural people all over the 
country and increase its value to farming people many-fold. 

This Department has a large number of agricultural experts in its 
employ. A letter recently sent out to the chiefs of the several 
bureaus and divisions of the Department, calling attention to the need 
for assistance in the institute field, and requesting the names and 
addresses of those who could at times be spared for this work re- 
vealed the fact that almost all are so occupied with their regular 
duties as to be practically unavailable for institute service. It is 
clear, therefore, that if assistance of the kind desired by the State 
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directors is to be furnished and at ti 
‘to be secured who will be frve frome other ¢ 


in the fact that it is clear there is needed a 
the dissemination of the agricultural infor 


do not real these publications im such a way as to | 
themselves of the information which they contain, or eve 
aware of the scope of the worl: which the Department 
for the benefit of agriculture or of the great value of the 
which it has made. ‘The great need now is not for mor 
so much as for mew to take the information that exists a 
nate it among farmers—for the living teacher. 

A well-equipped lecture force would eal attention | 
done in the interests of agriculture throughout the 
tiewlarly would wep farmers informed as to the 
practical truths which this Department and. the ag 
ment stations are demonstrating to. be of value. A ct 
before farmers’ institutes, granges, farnmy clubs, ag 
farm associations, and kindred organizations, and. 
between the meetings go out upon the farms and inte: thet 
and factories and demonstrate in a practical way that wh 
tench in the institute meetings or lecture halls. The fact tl 
every European country employs a force of men who give ins 
im agricultare in their publie schools and lecture before 
farmers upon agricultural topics is ample proof, if any 
of the value, importance, and practicability of this kind of 


THE STATE REPORTS. 


In endeavoring to show the condition of the in 
several States it has seemed best to adhere to the method o: 
each State or Territory separately, giving somewhat in 
character of its institute organization, the work done | 
year, and calling attention to such special features as s 
guish its institutes front those in other States, 

The reports are worthy of cxreful study and comparisor 
tute workers. ‘They show hew diverse are the methods p 
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how tho cost of conducting the institutes in different States 
between wide extremes, There is unquestionably need for 
consideration and diseussion of the institute problem, that 

be a general agreement as to what its organization and e 
should be in order to most economically and efficiently full 


mission. 


~ | 
FARMERS’ INSTITUTES IN THE SEVERAL STATES AND TERRI- 
TORIES, F 


ALABAMA. 


Population, 1,828,607, Total number of homes, 374,765. Number of farm 
homes, 217461. Per cent of farm homes, 58, Approximate population in farm 
homes, 1,060.44, 

Director of institutes. —C. A, Cary, Veterinarian Alabama Polytechnic Lnsti- 
tute and Agricultural Experiment Station, Auburn. 


The farmers’ institute work in Alabama is under the direction of 
the board of trustees of the Alabama Polytechnic Institute and of the 
agricultural experiment station, There is no State law regulating 
or controlling the work. Last year there was appropriated by the 
college $600 for institute expenses. Twenty-four institutes were held, 
consisting of 49 sessions, with a total attendance of 3,639, Nine lee- 


turers were employed by the State director for institute service. 

The director of institutes is appointed for the period of one year by 
the board of trustees of the Polytechnic Institute and the agricultural 
experiment station. Seven members of the college and station staffs 
participated in the institute work. There are no permanent local 
institute organizations. The director arranges the programmes, at- 
tends to the advertising, and fixes the dates and places for the imsti- 
tutes. The sum of $600 has been appropriated for institute work 
for the season ending June 30, 1905. 

No report of institute proceedings is printed. A six to ten day 
round-np or convention of institute workers is held annually at the 
college, At the convention last year there were 130 persons in attend- 
ance. Forty-two lectures were delivered, accompanied by 10 demon- 
strations, lasting from two to three hours each. The institute meet- 
ings are not limited to any particular season, but are distributed 
throughout the year. a 


ALABAMA INSTITUTES POR COLORED PEOPLE, 


Director of Institutes. —G. W. Carver, director Department of Agriculture aud 
Experiment Station, Tuskegee Normal and Industrial Institute, Tuskegee, 

Farmers’ institutes for colored people have been organized under 
the direction of the Tuskegee Normal and Industrial Institute. The 
expenses of the institutes are met by the localities in which they are 
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held, Meetings are advertised by circulars, personal letters, a 
through the agency of the various pulpits of the surrounding counts 
The formation of local organizations to meet. once each eee: 
encouraged. The lecture service is performed chiefly by abe 
of the teaching force of the Tuskegee Normal and Tndustrial Tn 
tute. One hundred and thirty-nine institute meetings were held 1, 
year, with an average attendance of 65. 


ALASKA. 


Population, 63,592. Total number of homes, 18,459. Number of farm home 
27. Per cent of farm howes, 0.2. Approximate population of farm bomes, 14 

Farmers’ institutes have not yet been organized in Alaska, but Pro 
©, C. Georgeson, the special agent in charge of the experiment static 
at Sitka, as he visits the various districts takes advantage of tl 
opportunity to give advice as to more advanced methods that mig! 
be employed in improving the agriculture of the several localities, 


ARIZONA. 


Population, 122,931. ‘Total number of homes, 29,875. Number of farm home 
7,391, Per cent of farm homes, 24.7. Approximate population In farm b 
80,362. 

Direetor of institutes.—R. Hf. Forbes, Director Agricultural Experiment St 
tion, Tucson, 

The legislative assembly of Arizona in 1903 passed am act provid 
for “the establishment of farmers’ institutes and short courses 9 
instruction throughout the Territory.” For this purpose the sum 
$2,700 was appropriated. The law places the control of the in 
tutes in the hands of the board of regents of the university. 
institute work for the past year consisted of three weeks of le 
at Thatcher Academy, Thatcher, Ariz., on subjects relating to | 
irrigation, alkali, pruning of fruit trees, plant lice, plant dise 
dairying, and feeding. The lectures were by 2 members of the st 
tion staff, averaging 2 hours a day for 14 days in all. There was 
average attendance of about 40 at each meeting. * 


Population, 1,11,564. Total number of homes, 265,258. Number of fri 
homes, 176,017. Per cent of farm homes, 664. Approximate population In fary 
homes, 870,378. 

Arkansas has no farmers’ institute legislation, An attempt 
made at. the last session of the legislature to secure an appropri 
for institute purposes. The bill, however, failed by a very narroy 
margin. The effort to secure an appropriation will be renewed at th 
coming session of the legislature, 
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CALIFORNIA. 


Population, 1,485,053, Total number of homes, 341,781, Number of farm 
homes, 71,119. Per cent of farm homes, 20.8. Approximate population in farm 
homes, 308,891. 

Superintendent of institutes.—R, J. Wickson, Professor of Agricultural na 
tiee, University of California, Berkeley. 

The institute work in California is under the general direction of 
the superintendent of farmers’ institutes, assisted by two conductors, 
one having the central and northern portions of the State and the 
other haying charge of the institute work in the southern section, 

The legislature of 1903 authorized the board of regents of the Uni- 
versity of California to hold farmers’ institutes under such rules and 
regulations as they may deem proper and at such times and places as 
they may direct. The Jaw directs that the “ course, of instruction at 
such institutes shall be so arranged as to present to those in attend- 
ance the results of the most recent investigations in theoretical and. 
practical agriculture.” The sum of $12,000 was appropriated for 
institute work for the next two fiscal years. 

During the last year institutes were held in 41 out of the 57 
counties. Owing to local climatic conditions and corresponding 
Jeisure seasons in various parts of the State, institutes are held every 
month in the year. There were 113 institutes in all, composed of 
880 sessions. The total attendance was 43,680. The cost of the 
institutes for the year was $7,234. The university contributed $1,234 
of this amount, and $6,000 was received from the State appropria- 
tion. Twelve thousand five hundred copies of the proceedings were 
printed and distributed to persons on the regular mailing list of 
the agricultural experiment station, There were 25 lecturers em- 
ployed by the State director, 10 of whom were members of the 
agricultural college and experiment station staffs. The college and 
station contributed 840 days of lecture service. The arranging of 
dates, places, and the preparation of programmes for institutes are 
in the hands of the superintendent. 

The superintendent provides two lecturers for each one-day insti- 
tute and three lecturers for each institute continued two days or 
more, There are no special or permanent local organizations in the 
several counties, but a local committee appointed by the last insti-_ 
tte takes charge, under the general direction of the State superin- 
tendent, of the work of preparation for future meetings. Corre- 
spondence courses in agricultural science in its various branches have 
been added to the institute activities, and the superintendent reports 
that these courses are being well received, 





Population, 589,700, Total number of homes, 1 
homes, 24745, Per cent of farm homes, 194. 
fart homes, 104,701. ri 

Director of institutes.—A. M. Hawley, Secretary Stats 
Fort Collins. 

‘There are no specific laws in this State in regard 
stitutes. The only law that relates to them is the 
duties of the State board of agriculture where und 
secretary ” the act direets that “he shall encourage 
agricultural societies throughout the State.” The 
to carry on the work have been contributed by the 
college. The’ tate! vesipences. Last areas wer Se i 
were held, made up of 36 sessions, and the total at 
‘The lecture force wea provided ineenidlie.seaeneale 
college and experiment station. Twelve persons 4 

this vie, contributing, i the parent 48 days of tines Th 
has been no arrangement made for the publication of th ceedin 


aa 
CONNECTICUT. 
Popmiation, 905420, ‘Total number of homes, 2824, Number af fy 


homes, 26,009. Per cent of farm homes, 13.1, Approximate | 
farm bomes, 119,008, 

Superintendents of institutes—James EF. Brown, Secretary 
Argiculture, North Stonington; J. B, Noble, Sevretary Connecti 
Association, Hartford; H, C. C. Miles, Secretary Connecticut Po 
ety, Milford. 


Conneaticat hao no, special Inv. regulating aaa 
institutes. The State board of agriculture, the Connecti 


men’s Association, and the Pomological Society a om 
institute work in the State. These different organi 
money from the State for the banelie, of agriculiusen te 
Dairymen’s Association for the dairy interests, the P 
Society for the interests of fruit growing. The methods 
these different organizations in carrying on their work # 
nating information are entirely in their own diseretion. Each 
institute committee appointed to have charge of the ins 
The board of agriculture requires that localities applying 
tutes shall “ furnish a suitable hall, provide local 
Spetisers: snd visitors; musioj 3% esitedh ang agra 
board pays for printing, traveling expenses, and 
During the past year there has been cooperation bet 
societies and the institutes were held in common, instead of s 
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as heretofore. A general round-up or annual meeting of tl 

tute workers is held each year, lasting from two to three days. 
Eighteen institutes were held during the year, made up 

sions, and attended by about 2,500 persons. There are 29° 

upon the institute foree of the State. Twelve of these were furt 

by the State agricultural college. ‘The total expense of the institutes 

for the past year is given at about $200. me ee 

ings of the institutes are published. There are no specific 7 

izations for conducting institutes, but the superintendents depend 

upon the local granges and farm clubs for cooperation. 


DELAWARE. 


Population, 184,735. ‘Total number of homes, 30/66. Number of farm homes, 
077. Per cent of farn homes, 24.5. Approximate population tn farm homes, 
45,200. 

Director of institutes.—Wesley Webb, Dover. 

‘The legislature of the State of Delaware in 1903 amended the Jaw 
respecting farmers’ institutes, which formerly “permitted a separate 
institute director for each of the three counties, by providing * that 
the State board of agriculture may appoint a director of farmers’ 
institutes for the State to cooperate with the farmers’ institutes of the 
several counties.” The sum of $600 is annually appropriated for 
institute purposes and is apportioned equally among the three coun- 
ties. The salary of the superintendent is provided for outside of this 
amount. The law provides that the failure of any county to hold an 
institute in any year shall forfeit its appropriation. The objects of 
the institutes, as declared by the law, shall be “ the discussion, orally 
or by written essays or papers, of agricultural and kindred questions 
and for the dissemination of agricultural knowledge among the farm- 
ers of the State.” 

Eighteen institutes were held during the past season, made up of 
42 sessions and attended by 3436 persons, [Fourteen lecturers were 
on the State foree, Two of these were furnished by the agricultural 
college and the experiment station, contributing 18 days of time to the 
institute work. ‘Phe total expense amounted to $750. The director 
of institutes is also secretary of the State board of agriculture. 

Local institute organizations are provided for by an act of the leg- 
islature, which requires that there shall be a president, vice-president, 
seeretary, treasurer, and an executive committee for ench county or- 
ganization, and that these officers shall receive no compensation and 
are to hold their office for one year. The superintendent states that 
it is expected that the next legislature will authorize the printing of 
5,000 copies of the report of the State board of agriculture. and that 
this report will include the proceedings of the farmers” institutes. 
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FLORIDA. 


Population, 528,042.. Total number of homes, 117,001, Number of 
homes, 40,965. Per cent of farm homes, 35. Approximate population In 1 
houies, 184,989, 

Director of lustitutes—C. M. Conner, Professor of Agricuiture, Uutvers 
Florida, Lake City, 
> Authority to hold farmers’ institutes is committed by the State 
the board of trustees of the Florida Agricultural College and 
agricultural experiment station. The appropriation to these in: 
tions contains the following clause: “ For holding farmers’ insti 
$2,500." ‘The superintendent is appointed by the board of t 
of the college and station, to whom, in connection with the p 
of the college, has been deleguted the power to make rules f 
holding of institute meetings and to expend the money app 
for institute purposes. Last year 15 institutes were held, 
of 32 sessions, Sixteen hundred and five persons were in atte 
Nineteen instructors are upon the lecture staff, 2 of whom are 
nected with the agricultural college. The total cost of the in 
was $1,240, 

The local organizations consist of a chairman in cach county 4 
pointed by the superintendent of institutes, with authority to ma 
all necessary local arrangements for institute meetings. Three tha 
sand copies of reports of the proceedings were distributed last 
‘The superintendent, in addition to his duties as director of fi 
institutes, is also professor of agriculture in the agricultural e 
of Florida. The dates and places for all institutes are a 
the superintendent, and notices of meetings are published from 
to four weeks in advance. 


GEORGIA. 


Population, 2,216,331, Total number of homes, 455,557, Number of f 
homes, 221,805. Per cent of farm homes, 43.6, Approxiinate population in f 
homes, 1,077,188. - 

Director of Institutes —H. C. White, President State College of Agric 
and Mechanic Arts, Athens; Harvie Jordan, Assistant Director of Ii 
Monticello, 

There is no law in this State providing for the holding of f 
institutes. The work has been conducted by the college of 
ture of the State University, and the money needed for carrying | 
the work has been appropriated by the trustees of that uni 
The general direction of the worl is in the hands of the president 
the agricultural college, aided by a field assistant, Mr. Harvie Jot 
of Monticello. One thousand dollars was set aside by the tra 
the university for bearing the expenses of institutes for the past 
Thirty-four institutes were held, consisting of 68 sessions, 


i 
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by about 7,000 persons. Fourteen lecturers were upon the State 
force, 8 of whom were representatives of the faculty of the agricul- 

tural college and of the station staff. These two institutions con-— 
tributed thirty-seven days of time. 

No institutes had been held in Georgia for several years until in 
1903. During the past year an institute has been organized in each 
senatorial district, having local officers in each county embraced in the 
district. Each locality is expected to secure a suitable hall for meet- 
ing without charge to the State superintendent, and to provide all 
‘of the local accommodations needed for successfully conducting the 
meeting. The State supplies from two to three lecturers to each insti- 
tute whose expenses are paid. out of the agricultural college funds. 
The dates, places, and programmes for the institutes have thus far 
been arranged by the director, and the meetings are advertised at 
least two weeks in advance by means of the county press. Two 
thousand copies of reports of the institutes were printed and dis- 
tributed during the year. A round-up meeting of institute workers, 
consisting of three sessions, was held, having an attendance of 200 
persons, 


HAWAII. 
Population, 164,001. Total number of homes, -26,922. Number of farm 


homes, 1,409. Per cent of farm homes, 3.8. Approsimste population in farm 
homes, 5,852, 

President of Institutes. Jared G. Swith, Special Agent In Charge of the 
Agricultural Experiment Station, Honolulu. 

There ave no laws in force in this Territory relating to farmers’ 
institutes. A farmers’ institute society was organized in 1902 and 
quarterly meetings have been held regularly since. No funds have as 
yet been appropriated by the local legislature for assisting in insti- 
tute work. Four institutes were held during the past season, consist- 
ing of 8 sessions, with an attendance of 200. The cost of these meet- 
ings was $30.25, All of the meetings were conducted by members of 
the experiment station staff. A report of the proceedings has been 
made and 1,000 copies distributed. The arranging of dates, places, 
and programmes is left entirely to the president of the institute 
society. The money for institute purposes has been secured through 
private subscription, 

IDAHO. 

Population, 161,772. Total number of homes, 37,491, Number of farmn homes, 
17,153, Per cent of farm homes, 45.8. Approximate population in farm homes, 
74,091. 

Superintendent of Institutes. —T. T. Freneh, Director Agricultural Experiment 
Station, Moscow. 

The legislature of 1903 appropriated $2,000 for institute work in 
Idaho for two years. The control of the institutes and the expendi- 
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Article 5 of the act prescribes the duties of the State supe 
ent of institutes: 


Seertor 1. The State superintendent of institutes shall have general : 
vision of institute work in the State under the direction of the board of dineet> 
ors and of the exeeutive committee. 

Sxc, 2, He shall make recommendations as to lines of work whlch he beter 
will prove profitable for the ensuing year, together with general plans for t 
execution and estimates of expenses, He shall make such other recommenda 
tions to the board of directors as he may deem for the best Interest of the 
Institute work. 

Sre, 3. He shall yisit the county institute and district conferences when 
Invited to do so by the county Institute olficers or directors, or when in his 
Judgment the institute work demands such visit, 

Src. & He shall bave charge of the publication of the annual report and shall 
insert therein such mutters as will advance the agricultural interests of the 
State, under the direction of the executive committee. 

Seo. 6. He shall be librarian of the farmers’ lustitute free libraries, and shall 
submit to the board of directors or to the executive committee, for approval, 
lists of books which he deems ought to be purchased for the nse of the Hbrartes 
when such are needed. 

Sec. 6 He shall make a detailed annual report in writing to the board of 
directors, at the last meeting of the old board, of his acts and doinga during 
the year, together with 4 general summary of the institute work of the State for 
the year, He shall also make such other reports during the year as the board 
of directors or executive committee may require. 


One hundred and five institute meetings were held last year, 68 
being two days and 42 being three or more days, There were 609 
sessions. Eighty-two speakers are listed on the lecture foree, 17 of 
whom are members of the agricultural college and experiment station 
staffs, The total attendance is given by | the superintendent as 84,681, 
An institute was held in every county in the State. The total cost 

. amounted to $18,173. ‘The loeal organizations in the several counties ~ 
elect their own officers and formulate their own rules. They are per- 
mitted to select their own speakers and to choose such topies for 
discussion as they believe will be of interest to their respective locali- 
ties. 

Each county farmers’ institute is entitled to the sum of $75 per 
annum on condition “that stich institute shall file with the 
of the inois Farmers’ Institute a sworn statement which shall show 
that the said county farmers’ institute has held one or more duly 
advertised sessions annually, of not less than two days each, at some 
easily accessible location.” This statement shall also tnolade “an 
itemized exhibit of the expenses of the meeting with receipted vouch- 
ers therefor,a copy of its printed programme, and the printed proceed- 
ings showing the title.and_anthor of the. papers read. and by whom 
discussed, place or places of meeting with average daily attendance, 
and such other information as may be called for by the Illinois 
Farmers’ Institute and necessary to successfully assist this work.” 
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The Tinois Farmers’ Institute is authorized to award one 
scholarship in the college of agriculture, good for two years, for 
county in the State, and one for cach Congressional be eae =| 
cago. The awards are made on the recommendation of the far 
institute director for each Congressional district. - 

Free circulating libraries are distributed among the several e 
institutes. Fifty-one of these libraries have been equipped ‘sadl 
out, each containing about 50 volumes. A round-np ee 
institute workers was held during the year, lasting through ni 
sions, and having an attendance of about 1,000 persons. The 
intendent reports as a new feature of their work the p 
corn-growing contests for boys under 18 years of age, Fight 
sand entered the contest during the past year. The te 
culture in the public schools and the consolidation of cca 
have been made special features and were diseussed at every } 
held throughout the State. 

‘The Illinois Farmers’ Institute is required to make an annual re 
to the governor of its transactions, which report shall include p 
pertaining to its work and addresses made at the. annual m 
the organization. ‘Twenty thousand copies of this report are 
to be printed each year, one-half for the use of the Illinois 
Institute and the remainder for the secretary of State for dist: 
through the members of the general assembly. 


INDIANA. 


Population, 2,516,462. Total number of homes, 571,513. eet ot | 
homes, 221,451. Per cent of farm hommes, 3&7. Approximate 0 
farm homes, 973,870. 

Superintendent of institutes—W, C. Latta, Professor of Agrienlture, Pi 
Vuilyersity, Lafayette. 


The laws of the State of Indiana require— 


The committee of experimental agriculture and horticulture of the b 
trustees, together with the faculty of the school of agriculture of Purdue 
versity, to appoint before November 1 of each year sultable persons» 
county institutes In the several counties of the State between the 
November und the ist day of April each year, for the purpose of waned 
ers and others Interested therein instruction in agricoltare, horticulture, | 
cultural chemistry, and economic entomology. 


Section 2 of the act provides that— | 


sueh Institutes shall be beld at such thnes and places as sald co 
faculty may determine and under such rules, regulations, and u 
struction as they may prescribe: Provided, however, That such Institutes 
be go conducted as to give to those attending results of the latest in 

in theoretical and practical agriculture and horticulture. 


Ten thousand dollars per annum has been appropriated } 
ing the expenses of the lecturers and paying such items as m 


| 
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necessary for the proper conduct of the work. The director of insti- 

- tutes is appointed by the trustees of Purdue University, the present 
officer being the professor of agriculture in the university and pee 
ory agriculturist of the experiment station, “9 

During the year 175 institutes were held, 165 of which were two-_ 
day meetings. The total number of sessions was 832 and the attend- 
ance is given at 59,189. The cost was $10,000. The number of lee- 
iurers upon the State force was 46, 9 of whom were members of the 
agricultural college and experiment station staffs, who contributed 
twelve days of time. The schedule including dates and programmes 
is arranged by the superintendent, and the places are decided by con- 
ference with the local officers. Two State lecturers are provided for 
each institute with an o¢easional expert speaker to disenss some spe- 
cial topic. Members of the college and station staffs attend insti- 
tutes without charge, except for their expenses and at times when 
their duties do not seriously interfere. An annual conference is 
held each year, as are also district institutes, comprising a number of 
counties and for which special programmes are provided. A new 
feature of the work is a plan for competition by young people at the 
institutes and at the county fairs, Premiums for exhibits of corn, 
oats, poultry, butter, and bread, grown or made by young people be- 
tween the ages of 12 and 20 who live on farms, are offered by one 
fair association. 

The county farmera' Institute or home makers’ association will duplicate the 
premiums offered by the fair mssociation upen the following conditions : 

(1) The exhibits will be made at the several farmers’ Institutes to be held in 
the county during the season as may hereafter he designated. 

* (2) Rach exhibitor must be present in person, submit in writing a deserip- 
tion not exceeding 500 words of the method employed in growing the crops or 
poultry or In making the butter or brend, and read the same at the Institute. 

(8) Each exhibitor must certify to the area and yield of crop or age and 
breed of fowls, ete. and that the article was produced by the exhibitor. This 
certified statement must be attested hy two witnesses, 

(4) Bach person will be permitted to exhibit in but one class and mnke but a 
single entry. 


A form of constitution for county institute organizations has been 
recommended and was approved and adopted by 50 of the 92 counties 
of the State ast year. The constitution provides that any resident 
of the county over 16 years of age may become a member by payment 
of the annual dues; that the officers shall consist of a president, secre- 
tary, assistant secretary, treasurer, and one vice-president for each 
township in the county. ‘The president, secretary, treasurer, and the 
several vice-presidents constitute an executive committee, whieh has 
charge of the affairs of the association in intervals between the meet- 
ings. This committee upon the request of the State superintendent 

H. Doc. 421, 5S-3——41 
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KANSAS. 


Population, 1,470,405. Total number of homes, 821,047. Number of fi 
homes, 167,006 Per cent of farm homes, 51.9, Approximate pop 
farm homes, 763,186, 

Director of institutes—J. ‘T. Willard, Director Agricultural pee 
Station, Manhattan, 


The legislature of Kansas of 1903 passed an act providing for the 
formation of county farmers’ institute associations. Such associa- 
tion under this act shall consist of a president, vice-president, secre- 
tary, and treasurer, and it must adopt a constitution and by-laws 
for its government. The county institute association is entitled to 
the sum of $50 from the county to bear the legitimate expenses of 
a two-days’ institute, and the legislature has provided in addition 
an appropriation of $2,000 per year to the State agricultural college 
to be used in paying the expenses of the members of the faculty and 
experiment station who attend institutes. The duties of State diree- 
tor are performed by the chairman of a committee appointed by the 
president of the college on institute work. The present official in 
charge of the institute work is also Shrgotoe of the agrienltural 
experiment station. 

Fifty-eight institutes were held Gate the year. Thirty were 
one day, 27 were two days, and 1 was continued for over three days. 
The total attendance was 14432. The cost of the institutes was 
$1,541. All of the speakers on the State force were either agricul- 
tural college or experiment station officers. Eighteen of these lec- 
turers were engaged in institute work last year, and the total number 
of days in which they were employed was 336. The chairman of 
the State institute committee arranges the dates, places, and pro- 
grammes for institute meetings. The proceedings are not published, 
except brief abstracts by local papers. 


KENTUCEY, 


Population, 2,147,174 ‘Total number of homes, 437,064. Number of farm 
homes, 234,821. Ver cent of farm homes, 59.7, Approximate population in 
farm homes, 1,158,002, 

Director of institutes—Hubert Vreeland, Commissioner of Agriculture, 
Frankfort. 


Kentucky has no specific farmers’ institute law. The work is con- 
ducted under authority given in the following extract from the 
general law prescribing the duties of the State bureau of agricul- 
ture: 

The efforts of the turean shall be directed to the promotion of agriculture, 
horticulture, ete, and the commissioner shall promote and encourage, as far 


as practicable, societies and other associations In the severn! counties and 
ascertain the agricultural, horticultural, mechanical, commercial, amd educa- 
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tional condition of every county, ete. * * * ‘The commissioner shall pul 
himeelf fn communication with the diferent agricultural, Lorticultural, and 
Jabor societies, ete. 

The sum of $13,000 is annually appropriated to meet the 
of the bureau of agriculture. Of this sum the 
thorized to expend such amount for institute work as he 
proper. Five hundred dollars was appropriated during the p 
year for institute purposes. Four institutes were held, co 
of eight sessions, and attended by about 1,200 persons. The tal 
of lecturers upon the list is 13, of whom 4 are from the agricultural 
college and the State experiment station, The proceedings are 
edited by the State director and printed in supplemental form and 
cireulated by the leading agricultural papers of the State. The 
county papers also inclose these supplements, distribu ’ 
among their subseribers, About 8,000 copies of the 
each institute were printed and circulated in this manner during the 
past year. 

The arranging for institutes in the several counties is in the hands 
of the superintendent, who cooperates with local farm clubs in 
arranging the dates, places, and programmes, the State furnishing 
such lecturers in addition to the local teachers as may be necessary. 
The places and dates as well as speakers are announced as soon 
the programmes have been prepared through the State agricultural 
papers, as well as by means of local publications. The institute) 
director is the commissioner of agriculture, labor, and statistics for 
the State. He reports that the main efforts of his business in the 
future will be in the direction of farmers’ institutes and that from. 
$3,000 to $5,000 will be appropriated the next year for institute, 


work, 
LOUISIANA. 4 


Population, 1,381,625. ‘Total mamber of homes, 284,875. Number of farm 
homes, 114,214. Per cent of farm homes, 40.1. Approximate population im farm 
homes, 554,081, 

Director of Institutes. —aJ. Gi, Lee, Commissioner of Agriculture, Baton Rouge: 

The farmers’ institute work in the State of Lonisiana is conducted 
under a provision of the constitution of 1898, which provides’ that. 
“the Louisiana State board of agriculture *and immigration shall, 
have the control and direction of all State agricultaral 
and State farmers’ institutes.” In accordance with this pi 
the State board of agriculture organized a farmers? institute. ¢ 
mittee, composed of the president of the Louisiana State Uni 
the director of the State experiment station, and the commissioner 
of agriculture and immigration. Two thousand dollars is 
appropriated for institute work, The commissioner of agriculture 

rae 





fariners’ tnefitates| eal Te direct control of the work of 
and conducting institutes in the several districts, 

There are 16 lecturers on the State institute teaching force, 12 of 
whom are connected with the State college or experiment ‘station. 
Last year these college and station men contributed 55 days of their 
time to institute work. ‘Thirty- nine institutes were held during the 
year, composed of 79 sessions, The total attendance is given at 
12,000. The cost of the institutes was $2,156. ‘Three thonsand cop- 
ies of reports of institute proceedings were printed and distributed. 
Permanent institute clubs with a president and secretary, and with 
one vice-president from each ward of the parish, constitute the local 
organization. The institute director cooperates with the local au- 
thorities in arranging the dates, places, and programmes for insti- 
tute meetings. The State director of institutes is appointed by the 
governor for a period of four years and is also commissioner of 
agriculture and immigration. 


Population, 64406, Total number of homes, 163,344 Number of farm 
homes, 57.153. Per cent of farm homes, #5. Approximate population in farm 
homes, 243,063, 

Director of Institutes—A. W. Gilman, Commissioner of Agriculture, Augusta. 


In Maine, under the act creating the State department of agricul- 
ture and providing for the appeintment of a commissioner of 
culture, the commissioner is required to “ hold or eause to be held two 
farmers’ institutes in each county annually, und as many more as the 
appropriation therefor will allow.’ An appropriation of $3,000 
annually is made for carrying on the institute work and for meeting 
the expenses of the State dairymen’s conference, provided such 
expense shall not exceed the sum of $500 annually. During the year 
37 institutes were held, composed of 79 sessions. The total attend- 
ance was 5,473, and the amount expended was $2,500. There are 20 
lecturers upon the State institute foree. Abstracts of the proceedings 
are prepared by the commissioner and included in his annual report, 
of which 6,000 copies are printed. 

The commissioner is appointed by the legislature and holds office 
for two years. The location of the county mectings is made by the 
county agents, and the dates and programmes are planned by the 
State direetor of institutes. The agricultural college and experiment 
station officers participate in the lecture work whenever desired and 
at times that do not conflict with their other duties. During the past 
year three members of the college faculty lectured before institute 
audiences, giving six duys of their time to this service. 
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seminate useful information in agriculture by lectures or 
By a rule of the State board the secretary of the board is 
provide lecturers for farmers’ institutes so far as the appro 
for the object will allow. The board recommends that— 

Whenever uny farmers’ organization in the State shall desire to have 4 
of not more than three lectures on any farm subject they may apply 
sevretary of the board of ngrteulture fer 2 Jevturer, and the seeretary, 
thinks the subject 4 proper one, shall furnish @ lecturer, provided he ean secure 
@ cumpetent person to attend en the dates named, and also provided that be las 
not already been ealled ou during the year to provide lecturers for more than 
thirteen courses. 

One hundred and four institutes, composed of 125 sessions, wero 
held this year, Eleven thousand and thirty-nine persons were in 
attendance, and there were 78 persons upon the State force engaged 
in giving instruction at these meetings. The total cost was $1,530, 
and the appropriation for the coming year is $2,700. The local ex- 
penses of the institutes are met by the societies holding the meetings. 
The dates, places, and programmes for the meetings are arranged by 
the State director in cooperation with the local officers. The agri- 
cultural societies represented on the State board of agriculture are 
the local organizations under whose auspices the institutes are held, 
The director of institutes, in commenting upon this feature of their 
work, states that— : 

For Massachusetts, we consider our present arrangement the best one with 
the institutes under the local control of the incorporated agricultural societies 
represented on the board who are required to hold three institutes each in 
every calendar year, They, with the aivice and assistance of the central 
office, select the speakers they wish to bear from the List furnished thetn by 
the bourd, und select the dates most convenient for thelr people. The bourd 
arranges with the speakers to attend these moetings and also meets their 
expenses, while the societies meet the expenses for hail rent and advertising, 
and attend to the details of the sume. This office maintains a general over- 
sight of the institutes, does not employ any but worthy and instructive speakers, 
and further endeavors to arrange circuits of institutes with speakers of more” 
than ordinary ability from without the State, 


MICHIGAN. 

Population, 2,420,982, ‘Total number of homes, 548,004 Number of farm 
homes, 202457, Per cent of farm homes, 36.9. Approximate popelation in 
farm homes, 893,342. | 

Superintendent of ‘institutes—L. R. Taft, Horticulturist Michigan Agricul 
tural Pxperiment Station, Agricultural College. 

‘The State board of agriculture is authorized by act of the Iegisla- 
ture of 1901 to “ hold institutes and to establish and maintain courses 
of reading and lectures for instruction in the various branches of 
agriculture, mechanic arts, domestic economy, and the related sei- 
ences.” The board is autherized to “ formulate such rules and regu- 
lations as it shall deem proper to carry on the work contemplated in 
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in connection therewith as it shall deem best.” Local 

stitute societies are provided for in the act and such 
required to hold annually at least one institute of at least 
length. To organize a local county institute society, the rule 
board requires that at least— 2 

‘Twenty residents of the county, without regard to sex, but of legal age 
meet and adopt a brief constitution, in harmony with the State Inw, 
president and a vice-president from each township in the county, and 
tury, who shall also be Creasurer, Such society shall furnish to the : 
of the board of agricultore a copy of its constitution and by-laws, a 
transmit with the same a written agreement, signed by the president an 
retary of the society, stating that the soclety will, for purposes 
institutes, conform to the rules of the board of agricultare | , 
institute. Within ten days after the close of such Institute the sec 
make a report to the superintendent, on blanks to be furnished by; 
superintendent, ] 

‘The immediate management of the farmers’ institutes is plac 
charge of a superintendent elected by the board of agriculture. — 
superintendent arranges for locating and holding institutes, is : 
ized to approve all institute societies when properly 
after consultation with members of local institute societies, de 
the time and place for holding the institutes and the subjects 
discussed. He also designates the persons who are to attend 
turers, and has authority to reject from the programme local 
or topies that are objectionable. He has authority to call 
faculty and instructors of the agricultural college and m 
experiment station force for such institute work as may be a: 
them by the board, with the consent of the president, 

During the past year 291 institutes were held, consisting of 812 
sions. Two hundred and cighteen of these institutes were one 
and 73 were two-day, and 1 was a three-day institute. The total 
tendance was 52,236, There were 60 speakers upon the State 
force, 13 of whom were members of the college faculty or of 
periment station staff, and contributed sixty-six days of time, 
appropriation for the expenses of the lecture force was $8,000. An 
her of independent institutes were held, at which there was ant 
mated attendance of 5,000 persons. Reports containing § c 
attendance, list of officers, ete., and a report of the annual round 
institute, together with such papers as are of special excellence 1 
at the county institutes, are edited by the State superintendent, 
9,000 copies were published for distribution by the institnte soci 
A round-up of the institute workers is held annually. The y 
for the past year had a large attendance and continued thro 
sessions, 





Population, 1,751,804. Total number of homes, 342,658 Number 


homes, 152808. Per cent of farm homes, 445. Approximate population fn 
farm homes, 779,470, 


Superintendent of institutes.—O. ©, Gregg, Lynd. 

The legislature of Minnesota, by act approved April 14, 1 
repealed all former legislation in regard to farmers’ institutes in that 
State and provided for their future constitution, government, and 
support in an entirely new act composed of fifteen sections. A board 
of administration is created by the act, consisting of three members 
of the board of regents of the University 6f Minnesota, the president 
of the State Agricultural Society, the president of the State Dairy 
Association, and the president of the State Horticultural Society, to 
have charge of the execution of the act regulating the farmers’ insti- 
tute work throughout the State. This board of administration is au- 
thorized to appoint a State superintendent of farmers’ institutes, 
whose term of office continues for two years. The board of adminis- 
tration, in conjunction with the superintendent, arranges the institute 
circuits and determines the times and places where institutes are to be 
held. The duties of the superintendent are defined as follows: 

To superintend the several institutes when located as herein provided; to 


engage competent Instructors therefor; to receive, examine, and report upon 
all bills for expenses and services payable from established appropriation, and 
at the end of each fisenl year to make a detailed report of all farmers’ Insti- 
tutes held under his direction, with an Stemized account of all expenditures 
under this act during the year last pust, to said board of administration, 


The board of administration is directed to prepare and publish 
each year a farmers’ jnstitute annual. Thirty thousand copies of this 
publication were sent out last year, The law requires that— 

Each meeting shall continue for not less than one day nor more than three 
days, with morning, afternoon, and, when practicable, evening sessions, Each 
shall be free to the public, and each shall consist of practical and instructive 
lectures upon topics pertaining to the farm and home, with Incidents and 
addresses, discussions, and Mustrations of such methods and practices as pos- 
sess real merit and are adapted to the conditions of our agriculture, the sole 
object and purpose of these institutes being to disseminate practical knowledge 
upon questions pertaining to agriculture, horticulture, stock and dairy farming, 
with the least expense and Inconvenlence to the people of the State, 


One hundred and fifty-four institutes were held during the past year, 
consisting of 378 sessions. One hundred and twenty-nine were one- 
day and 25 were two-day institutes, The total attendance was 46,210, 
and the amount of money appropriated and expended was $18,000. 
There were 13 lectures upon the State teaching force. The college and 
the experiment station were not represented upon the lecture corps, 
There are no local county organizations of institutes in the State, 
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work is placed in the hands of the secretary of the board. | 

dred and forty-seven institutes were held during the year, 

141 were one-day institutes and 5 were two-day. The total 

of sessions was 311 and the attendance 30,220. An institute wa: 

in each county of the State. The amount appropriated | 

pended in meeting the expenses of the institutes was 

which is contributed by the State. Twenty-eight speakers were upon. 
the State lecture force, thirteen of whom were furnished by the 
agricultaral college and experiment station. 

There are no permanent local organizations for institute purposes 
in the several counties, the director arranging each year for institutes 
by correspondence from the office with a local committee, which he 
appoints. The director fixes the dates and places and consults with 
the local committee respecting the programme. Meetings are adver- 
tised by publishing from two to four weeks in advance the dates, 
places, and names of the speakers in the local press. A traveling 
institute was organized three years ago, and was in successful opera- 
tion during the past season. A railway car is fitted up with illus- 
trative material and eqnipped with a lecture force furnished by the 
college of agriculture and mechanic arts of the university and by the 
experiment station. Numerous districts were visited in this manner 
and very satisfactory institutes were held, the lecturers having the 
advantage of the material with which the car was*supplied for use 
in demonstration. In most places where meetings of this character 
are held the material used in demonstration is taken from the car to 
the institute hall, After the meeting has been held the people are 
invited to pass through the car and view the exhibits, The superin- 
tendent reports that at one point by actual count 2,500 people passed 
through the car. The railroads of the State are cooperating in the 
movement, and the meetings are growing in interest and attendance, 

_ 48 appears from a comparison of the attendance of two years ago, in 
which 10,000 persons are reported to have been present, with that at 
the institute last year, when the number was increased to 25,400, and 
this year to 30,220. Reports of the institutes are published. 

A new feature in the institute work adopted last year is reported 
by the director, ite purpose being to interest the children in the 
public schools. The method pursued is to have the conductor of an 
institute in a locality, after having secured the consent of the superin- 
tendent of public instruction, to interview the school directors of the 
district, asking permission to have one or more of his lecturers yisit 
the public schools while they are in session and deliver one or more 
lectures upon some phase of agricultural life. The result has been 
that the children have become greatly interested in the farmers’ insti- 
tutes, and through them the interest has extended into the homes 
from which they come. 
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dueting institutes this year, of which about $3,000 was exp 


authority of the board is entitled to a sam not exceeding $50 fr 
the amount appropriated. An institute annual is authorized to be 
published at a cost not to exceed $1,500 in any one year, Five thou- 
sand copies of the proceedings of the institutes of the past year were 
published and distributed. Forty-four institates were held during the 
year, composed of 81 sessions. Four thousand five hundred 

were in attendance, and 15 lecturers were upon the State force, all 
of whom were supplied by the agricultural college and ; 
station. The director of institutes is also acting director of the Mon- 
tana Agricultural Experiment Station and professor of agronomy, 
animal husbandry, and dairying in the Montana State College of 
Agriculture and Mechanic Arts. 


WEBRASKA. 


Population, 1,066,300. ‘Total number of homes, 220,947. Number of farm 
homes, 116,854. Per cent of farm homes, 52.0. Approximmte population ln farm 
homes, 564,072, 

Director of Institutes—E, A. Burnett, Director Agricultural Experiment Sta- 
tion, Lincoln. 

Farmers’ institutes in Nebraska are held under the general direc- 
tion of the industrial college of the University of Nebraska and the 
agricultural experiment station. The university employs a superin- 
tendent of farmers’ institutes, who is also the director of the experi- 
anent station. ‘There is also employed an assistant superintendent of 
institutes, who has charge of the field work. Ninety-six institutes 
were held last year, consisting of 830 sessions. Forty-three institutes 
were one-day, 49 were two-day, and 4 were three-day. The total 
attendance was 25,097. Institutes were held in 57 counties. Forty- 
three lecturers are listed upon the institute teaching force. Four- 
teen of these were employed during the past year, 10 of whom were 
members of the agricultural college and experiment station staffs. 
Six thousand dollars was appropriated for meeting the expenses of 
the work, of which $5,555 was expended, No report of the proceed- 
ings is published. The dates, places, and programmes fer the insti- 
tutes are arranged by the State director. The local county organiza- 
tions consist of a president, secretary, and an executive committee, 
who are intrusted with the duties of securing meeting rooms and pro- 
viding for the payment of the local expenses of the institute. The 
State lecturers are appointed by authority of the regents of the uni- 
versity, and are assigned to the several localities by the superintendent 
of institutes, Institutes are advertised through the local papers, by 
the means of posters, and by the distribution of programmes through 
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the mail. Special attention was given in the i e 
corn contest, which was planned for the young peop! 
and to the improvement of the public roads. . 


NEVADA. 


Population, 42,425, ‘Totsl number of homes, 11,190. ounces ts 
2,164 Per cent of farm homes, 19.3. Approximate population population tn ra 
ye of institutes.—Joseph FE, Stubbs, President Nevada 
and Director Agricultural Experiment Stition, Reno, 

There is no law in this State providing for te rgniantion 
duct of institutes. The work has hitherto been in ‘ 
university and the agricultural experiment station, the 
institutes being president of the university and ales diveeaaell 
experiment station, Last year there were held £ in 
of 18 sessions, with an attendance of 453. The entire 
$83. The State lecture force was made up of 7 members he 
cultural college faculty and experiment station stadf, The loc 
ganization consists of a local executive committee with a 
chairman and secretary. 

The arranging of dates, places, and programmes is by th 
the experiment station after consultation with members of 
committee. The railroad companies furnish free transpo 
ull workers within State limits and grant reduced 
attend the institutes. The proceedings of the institute wo 
lished in the annual report of the experiment station. © 
copies were printed and distributed during the past year, 


| 


Population, 441,588. Total nunber of homes, 97,002. Number 
28,271. Per cent of farm homes, 28.0. Approximate population in 
118,48, 

Director of institutes.—N. J. Bachelder, Secretary State Board of 
Concord, 

The public statutes of New Hampshire require the secretary 
board of agriculture * to make arrangements for, give public 1 
and, if possible, personally attend the farmers’ meetings a} 
by the | board.” Under this general authority farmers’ institutes 
been organized and conducted. Last season 18 institutes were 
composed of 38 sessions. Thirty-four hundred people 
tendance, and 16 lecturers were upon the State corps of i 
The total expense was $1,588, all of which was ap) 

State board of agriculture from the general funds received fro 
State for this purpose. Local arrangements for h 
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are made by the secretary of the board with grange organizations, 
farm clubs, and agricultural and horticultural societies. Two thou- 
sand copies of reports of proceedings were published and distributed. 


Population, 1,883,060. Totel namber of homes, 415,222. Number of farm 
homes, 35,337, Per cent of farm homes, 85. Approximate population fn ferm 
hhowes, 160,111, 

Director of institutes.—Franklin Dye, Secretary of State Board of Agriculture, 
‘Trenton. 

The farmers’ institutes in New Jersey are organized and conducted 
under general authority granted to the State beard of agriculture 
by the legislature. Under the act the board is authorized te “ employ 
suitable persons to lecture before the State board of agriculture at its 
annual or other meetings, and in the counties of the State.” The 
executive committee of the board has delegated the management and 
conduet of the institutes to its secretary. Thirty institutes were held 
during the past year, composed of 119 sessions. Fifteen were one- 
day, 14 were two-day, and 1 was a three-day institute. The total 
attendance was 4,500. Ten lecturers are upon the State corps of 
teachers, 8 of whom gave instruction in the institutes during the year. 
Eighteen hundred dollars was expended for meeting the expenses of 
institutes, and the same amount has been appropriated for the coming * 
year. No report of the institute proceedings is published except that 
an occasional summary of the work is printed in the annual report of 
the State board of agriculture. There are no specific local organiza- 
iions for institute work in the State. The director invites the mem- 
hers of county boards, granges, and farm clubs to aid him in the work 
of arranging for the coanty meetings. In most cases the dates, 
places, and programmes are prepared by the State director. The 
local communities are expected to provide proper meeting rooms, and 
to pay all expenses for heat and light, The director attends most of 
the institutes, and in many instances takes part as a lecturer. An 
annual round-up meeting is held in connection with the meeting of 
the State board of agriculture. 


Population, 195,510, Total number of homes, 46.355. Number of farm homes, 
13,102, Per cent of farm homes, 283. Approximate population in farm bores, 
5272, 

Director of institutes —Lather Foster, President College of Agricutture and 
Mechanic Arts, and Director of the Experiment Strtion, Mesilla Park, 


‘The farmers’ institute work in New Mexico is under the direction 
of the agricultural college and experiment station. There is no spe- 
cific legislation providing for the organization or control of the insti- 
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civil service, and the director reports that there has thus far been: 
serious trouble from the rulings of their civil-service com 
A special effort has been made to develop institute lecturers: 
among their own citizens, and the large number of efficient D 
ors now upon the State force is evidence of the success of the director 
in this respect. + 
An annual report of institutes, numbering 25,000 copies, was 
printed end distributed by the State director and by members of the 
legislature. The local or county organization varies, Usually a 
loca! committes is selected by the State director to have charge of the 
arrangements for holding the county meetings. The dates, places, 
and programmes are arranged by the director. Each locality is 
required to provide a hall free of expense. The State pays the 
expenses for advertising and for the lighting and heating of the hall. 
The director frequently furnishes speakers for independent insti- 
tutes that are held under the auspices of granges, farm clubs, or agri- 
cultural societies. The attendance at these independent institutes 
last year is reported as 35,000. The director reports having held 
during the season 72 institute sessions specially for farmers’ boys and 
girls with pronounced success. The special topies presented for 
discussion before all of the institutes were “ good roads" and “ rural 
schools,” 


NORTH CAROLINA. 


Population, 1,893,810. ‘Total number of homes, 870,072. Number of farm 
homes, 223,831. Ver cent of farm homes, 60.5. Approximate population In 
form homes, 1,145,755, 

Director of lustitutes,—S, [. Patterson, Commissioner of Agriculture, 
Raleigh. 

By act of assembly it is made the duty of the commissioner of 
agriculture of North Carolina, by and with the consent and advice 
of the board of agriculture, “to hold farmers’ institutes in the 
several counties of the State as frequently as may be deemed advis- 
able in order to instruct the people in improved methods in farming, 
in the beneficial use of fertilizers and composts, and to ascertain 
the wants and necessities of the various farming communities; and 
may collect the papers and addresses made at these institutes and 
publish the same in pamphlet form annually for distribution among 
the farmers of the State. Te may secure such assistants as may be 
necessary or beneficial in holding such institutes.” 

Thirty-three institutes were held last year, composed of 71 ses- 
sions, and the total attendance was S411. Ten instructors were 
upon the State lecture force, 7 of whom were members of the agri- 
cultural college and station staffs, The representatives of these 


H, Dov, 421, 58-3——42 
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upon the State force was 10. Fonr of these were members 6 
State agricultural experiment station staff and contributed 

days of time, The total cost of the institutes was $4,373. Fou 

and sixty-eight dollars was contributed by the State and 

received from advertising in the institute annual. . The 9 

tion for the year ending June 30, 1905, is $3,931. The in 

ceedings are published in an annual, of which 10,000 copii 

tributed at institute meetings and through the mail. The Stat 
turers are appointed by the institute board. This board also 

the State director, whose term of office is for one year. An institute 
committee in each county is selected by the State institute board to 
look after the advertising and make stch special arrangements as are 
necessary for the sueeessful eonduet of the meetings. The dates, 
places, and programmes are all arranged by the State director, and 
notices of meetings are advertised by means of large posters, through 
the publication of the programmes by local newspapers, and by postal 
card invitations sent out through the mail. 


OHIO. 

Population, 4,157,545. Total oumber of homes, $14,488. Number of farm 
homes, 280,008. Per cent of farm homes, 20.7. Approximate population In farm 
homes, 1,237,700. 

Director of Institutes, —W. W. Miller, Secretary State Board of Agriculture, 
Colambas. 

The farmers’ institute work in Ohio is organized under the pro- 
visions of an act of assembly passed April 26, 1890, and amended 
April 27, 1896. Under this act whenever “ twenty or more persons ~ 
residents of any county in the State organize themselves into a farm- 
ers’ institute society, adopt a constitution and by-laws agreeable to 
rules and regulations furnished by the State board of agriculture, 
and when such society shall have elected proper officers and _per- 
formed such other aets as may be required by the rules of the State 
board of agriculture, such society shall be deemed a body corporate.” 
Not more than four farmers’ institute societies in any county are per- 
mitted to hold annual mectings under the auspices of the State 
board of agriculture. The secretary of the State board of agriculture 
has charge of the farmers’ institute work under the general direction 
of the board. 

Section 3 of the act provides for the maintenance of farmers’ insti- 
tutes through the levy of a direct tax. Ohio is the only State that 
has adopted this method of institute support. The section is as fol- 
lows: 

When ® society organized under the provisions of this act shall have beld 
an annual farmers’ Institute meeting In accordance with the rules of the State 


board Of agriculture, the secretary of said board shill Issue certificates, one to 
the prevldent of the farmers’ lustitute society antl one to Lhe yresext ot Noe 
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A State board of agriculture, consisting of six elective mem 
and the governor, who is a member ex officio, has been created 
recent act of the Tervitorial legislature. The six members 
board are elected by delegates from county institutes, which 
zations are provided for in the act creating the State board 
ture. Whenever not less than fifteen farmers, residents | jin any one 
county. shall apply to the seeretary of the Territory, he is required to” 
issue a charter of incorporation, and the organization shall 
he known as the county farmers’ institute for such county. Th 
county institutes are required to hold an annual mesting at the county 
seat, at which matters pertaining to agriculture shall be diseussed 
and one delegate be elected to attend the annual meeting of the Stute 
board of agriculture. These delegates at their annual meeting elect 
two members of the State board of agriculture whose terms are for 
three years, and the law provides that this board so elected “ shall 
have supervision of the county farmers? institute system.” The board 
elects its secretary and assigns his duties, one of which is the manage- 
ment of the farmers’ institutes, The act directs that “it shall also 
be the duty of the secretary of the board to cooperate with the faculty 
of the agricultural and mechanical college and the staff of the agri- 
cultural experiment station in the preparation of programmes for 
institute meetings and to attend the annual meeting of each county 
‘farmers’ institute.” The expenses of the delegates from the county 
institutes to the annual meeting of the board of agriculture are paid 
by the Territorial treasnrer upon warrants drawn by the Territorial 
auditor, the compensation to be at the rate of $2 per day for not more 
than three days and 3 cents per mile for each mile nécessarily traveled 
in going to and returning from such meeting. 

Last year 52 institutes were held; 28 were one-day, 22 were two- 
day, and 2 were three-day. The total number of sessions was 129, 
and the attendance was 5200. The cost of the institutes was about 
$1,000, which does not include the salary of the State director, The 
board of agriculture appropriated £300 and the local organizations 
contributed the additional amount, ‘There were § lecturers upon the 
State institute force, 6 of whom were members of the State agricul- 
tural college and experiment station staffs, who contributed forty- 
eight days of time. The dates of the institutes are fixed by the 
county organizations at their annual meetings, and they also assist 
the State director in preparing programmes. No report of the insti- 
tute proceedings is published. An annual round-up meeting was 
held, continuing through five sessions, with an average attendance 
of 150, 
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rapher, $900. There were 54 lecturers npon the State 
whom were furnished by the State agricultural exp 
who contributed sixty-two days of time. 

Partial reports of institute proceedings are published in. th 
report of the department. Thirty-one thousand six hundr 
of this report are published and distributed annually. hi 
organization consists of a county chairman, who is usually a member 
of the State board of agriculture, elected by the county agricultural 
society, and one representative from each of the other ene 
cultural organizations. All of the expenses of the institute work, 
including the local expenses in the several counties, are paid out of 
the State appropriation. The State director fixes the dates and the 
county committees select the places and prepare the programmes. 
A number of independent institutes were held during the year by 
farmers’ clubs, granges, and county agricultural societies with an 
aggregate attendance of about $0,000 persons. The State is divided 
into five sections for institute purposes and the institute director fur- 
nished at least three lecturers for each section. 

A round-up meeting of the institute workers is held each year, con~ 
tinuing for from two to three days, A feature of the work in this 
State has been the prescribing of one or two important topics and 
requiring them to be placed upon the local programmes for discus- 


sion throughout the State. “ Nature study in the publie schools ” and 
“ Centralization ” were the two leading topics presented during the 
past season. The topies selected for the coming year are “ Soil fer- 
tility ” and “ Centralized schools.” The discovering and training of 
institute lecturers so as to increase the number of efficient instructors 
in institute work is made an important feature by the State director, 


PORTO RICO. 
Farmers’ institutes have not been organized in Porto Rico, 


Population, 428,558, Total number of homes, $4,179. Nomber of farm homes, 
5,038. Per cent ef farm homes, 6, Approximate population in farm homes, 
45,713. 

Director of Institutes—Jobn G. Clarke, Secretary State Board of Agriculture, 
Providence. 

Farmers’ institutes in Rhode Island are conducted under authority 
granted by the general assembly in an act passed May 19, 1892, sec- 
tion 4 of which is as follows: 

The board of agriculture shall hold one agricnitural institute In each county 
annually, either Indepeadently or in connection with any society or association 
of other organization devoted to the same general objects, and may bold as 


Many more as it shall deetn expedient, and shall, as far as practicable, en- 
courage State and local associations aud societies i the (terest of agevesioare. 
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cither a suitable building or seats in some grove for the 0 
reeommodation of those who attend the institute. The d 
appoints the dates at which the institutes will be held, giv 
notice to the petitioners in each locality ; thereupon they are ¢ 
to advertise the meeting throughout the territory which the insti 
is to reach. The appropriation for expenses is ‘nade by the trustees 
of the agricultural college from the college and station funds 
‘Thirty-three institutes were held during the past year, 82 
one-day institutes and 1 three-day, The total attendance was. 
Fifteen lecturers were upon the State institute force. Nine were 
contributed by the agricultural college and 6 by the experiment 
station. The expenses of the institutes amounted to $600, A 
round-up institute, extending over 12 sessions, was held at the agri- 
cultural college, having a total attendance of about 1,500 persons. 


SOUTH DAKOTA, 


Population, 401,570, ‘Total number of homes, 83,586, Number of farm homes, 
51.037. Per cent of farm homes, G22. Approximate population in farm homes, 
240,776. 

There has been no appropriation made for farmers’ Saigon in 
South Dakota, and consequently no institutes were held during the 
past year. An effort will be made to secure an appropriation for 


institute work at the next meeting of the legislature. 


Population, 2,020,615, Total number of homes, 402,536. Nomber of farm 
homes, 226,027. Per cent of farm homes, 50.2. Approximate poynlation tn 
farm homes, 1,135,585, 

Divector of institutes—W. W, Ogilvie, Commissioner of Agriculture, Nashville. 


An appropriation was made by the legislature to the department 
of agriculture to be used by the commissioner for institute purposes. 
The commissioner of agriculture selects the lecturers, arranges the 
programmes, and decides the times and places for holding institute 
meetings. Seventy-two institutes were held during lust year; 20 
were one-day, 50 were two-day, and 2 were three-day, with a total 
attendance of 8,800. The estimated number of sessions is 200. 
Tustitutes were held in about three-fourths of the counties, The 
amount appropriated was $5,000, all of which was expended in insti- 
tute work. 

The State is divided into three distinct geographical sections—- 
eastern, middle, and western Tennessee. Round-up institutes were 
held in all of these districts, with on aggregate attendance of about 
300. No regular report of the institute proceedings is published, but 
abstracts of the several meetings are printed in the county papers, 








FARMERS’ INSTITUTES. 


been organized the service of their inembers was enlisted, personnal letters: 
writtea to county officials, to editors of county papers, to prominent, " 
farmers residing in the communities, and programmes giving time 

mectings and list of speakers and subjects were issued. The 

ments of the yarlous lines of railway along which meetings 

approached and they readily gave thelr hearty assistance to the work. — 

cases they furnished transportation to the speakers, and in some ance 

private cars at thelr disposal, and frequentiy did extensive is 

press of the State, dally and weekly papers, rendered Invaluable 

giving notice of meetings and In making satisfactory reports of the yp * 

County organizations are formed iinder a constitution and by-laws 
suggested by the State director, By the terms of this constitution 
the local societies agree to meet énce each month for the discussion of 
agricultural questions. The special topics discussed during the past 
season were diversification, eotton and cotton insect. pests, and swine 
and sheep growing. Two round-up institutes were held, at which 
1,260 persons were in attendance. The publishing and distributing 
of 10,000 copies of the institute proceedings is contemplated, 

There has also been organized in this State a farmers’ boys’ pro- 
gressive league, intended to reach the boys and girls out upon the 
farms and to assist them in the higher forms of agricultural life and 
practice. Any boy or girl-between the ages of 14 and 20 living on 
the farms or ranches of the Southwest can become a member, and will 
be entitled to certain privileges which the constitution of the league 
provides. For the present they are engaged in cultivating crops the 
seeds for which were furnished by the Texas Farmers’ Congress. A 
report of their work is made to the county farmers’ institute, and 
prizes are offered for products that are specially meritorious, 


Population, 276.749. Total number of homes, 56,196. Number of farm bames, 
19,529. Per cent of farm homes, 34.8. Approximate population In farm homes, 
06,308, 

Direetor of iustitutes—John A, Widtsoe. Director Agricultural Experiment 
Station, Logan. 

Farmers’ institutes in Utah are by law under the direction of the 
trustees of the agricultural college, who, “with the advice of the 
faculty of said college, are hereby authorized and required to hold 
institutes for the instruction of the citizens of this State in the vari- 
ous branches of agriculture.” There must be held at least one insti- 
tute in each county during each school year, at such times and at such 
places as the trustees and faculty of the agricultural college may 
direct. They are authorized to make such rules and regulations as 
they deem proper for organizing and conducting institutes, and may 
employ an agent or agents to perform such work in connection with 
the faculty of the college. The sum of $1,500 is ammally ayyreye 
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ated, to be expended by the board of trustees for in 
Under the provisions of this act it is made the duty of 
ing the institutes to encourage and assist in the a 
agricultural societies. A course of instruction must be so arr 
us to “ present to those in attendanes the resulis of the most n 
investigations in theoretical and practical agriculture? nin 
institutes were held during the year, consisting of 65 sessions. 
were two-day institutes, exeopting three, which were three-day. 
total attendance wns 12,000, and the entire cost $1,500, not t 
the salary of the State director. Nineteen lecturers best 
State institute force, all of whom were members of the 
or of the experiment station staff. Five thousand copia of the 
ports of proceedings are printed and distributed. A comn 
the fuenlty, under the direction of the president, omagell 
institute work. The dates, places, and programines are fixed by # 
committee. All the local expenses incurred.in holding mneiage et 
paid out of the State appropriation. 

VERMONT. 

Population, 243,641. Total number of homes, $1,462, Number of f 
42,871. Per cent ef farm homes, 404. ApproXimate population of fi 
128,820, 

Director of Institnies—C. J. Bell, Secretary State Board of A: 
Hardwlet. 

The farmers’ institute work of Vermont is under the con 
State board of agriculture. This board is composed of the 
the president of the University of Vermont and State A 
College, and three other persons appointed by the governor. 
hold office for two years. The board is required to * hold one 
in each county annually, and others if deemed expedient, a: 
employ lecturers, essayists, or other aid in conducting said 
managing its affairs generally and discharging its duties, 
meetings it shall present subjects for discussion, and; mon 
topics, forestry, tree planting, roads and road making.” 

Forty-eight institutes were held during the year, consisting of 1 
sessions, Ten thousand persons were in attendance. Eight State 
lecturers were engaged in giving instruction. Five thousand de 
was appropriated by the State for meeting the expenses, and 
$3,350 was used. The board publishes annually 3,000 copies - 
reports, which includes the proceedings of the farmers’ insti 
The dates, places, and programmes for institutes are arran 
State direetor, who is also secretary of the State board of 
‘The free use of hall is required to be provided by the com 
State board defraying the other local expenses. Three 
the faculty of the agricultural college assisted in giving in 





VIRGINIA. 

Popatation, 1.854184, ‘Total number of homes, 264,517. Number of fara 
homes, 170,412. Per cent of farm homes, 46.8. Approximate population In farm 
homes, 867,758. . 

Director of Institutes. —G. W. Kolner, Commissioner of Agriculture, Rlehmond. | 

Under an act of the legislature of 1893 the board of agriculture of 
the State of Virginia is required to hold “ farmers’ jnstitutes at such 
times and at such places throughout the State as it may deem ry 
for the advancement of agricultural knowledge and the 1 
of agricultural methods and practices, and publish and distribute such 
papers and addresses read or made at these institutes as promise to 
be of value to the farming interests.” 

The duty of arranging for und conducting farmers’ institutes ‘is 
placed in the hends of the secretary of the board. The only data that 
it has been possible to secure respecting the institute work in this 
State is to the effect that 50 counties were visited last year, and the 
amount of money expended was $3,500. Three or four lecturers 
attended every institute. The average attendance at the institutes is 
about 200, 

WASHINGTON. 

Topulation, 518,103. ‘Total number of bomes, 113,086. Number of farm 
homes, 33,931. Per cent of farm homes, 30, Approximate population In farm 
homes, 15/430, 

Director of institute. —E, A. Bryan, Presktent Washington Agricultural Col- 
lege and School of Sclence, Pullaan, 

The law of the State of Washington in defining the purpose of the 
Washington Agricultural College and School of Seience declares that 
“ one of the objects of the State college shall be to hold farmers’ insti- 
tutes at such times and places and under such regulations as the 
board of regents may determine.” An act of the legislature of 1903 
requires “ that at least one institute shall be held in each county of 
the State in each year.” Fifty-seven institutes were held last year. 
Twelve were one-day, 44 were two-day, and 1 was three-day. The 
total number of sessions was 259, and the attendance is given at 
15,922. The amount appropriated for institute purposes by the 
State was $2,500. Twelve speakers are upon the State institute 
force. Eight of these are from the faculty of the agricultural college 
and the staff of the experiment station. The president of the college 
is the superintendent of farmers’ institutes, but the dean of agricul- 
ture is the field agent and has direct control of the execution of the 
work. No regular report of the institute proceedings is published, 
but an institute bulletin is annually prepared and distributed for 
information. 

A round-up or general meeting was held at the time of the meeting 
of the State Dairy Association. Two hundred and fity were preest 





WISCONSIN. 

Population, 2,069,042. Total number of homes, 496,003, Number of farm 
Domes, 169,581. Per cont of farm homes, 398. Approximate population in 
farm homes, 823478. 

Director of insthutes.—George McKerrow, Madison. 

The board of regents of the State university is authorized by the 
law of Wisconsin to “ hold institutes for the instruction of citizens of 
the State in the various branches of agriculture. Such institutes shall 
be held at such times and at such places as said board may direct. 
The said board shall make such rules and regulations as it may deen 
proper for organizing and conducting such institutes, and may 
employ an agent or agents to perform such work in connection 
therewith as they may deem best.” 3 

One hundred and one institutes were held during the year. One 
hundred of these were two-day and 1 was three-day, aggregating 512 
sessions. The total attendances was 52,000. Thirty lecturers were 
npon the State teaching force. The amount appropriated for insti- 
tute expenses was $12,000. Sixty thousand copies of the farmers’ 
institute bulletin, containing the proceedings of the institutes, were 
published and distributed. The local expenses of the institutes are 
provided for by the citizens of the community in which:the institute 
is held. The meetings are placed upon request of the various locali- 
ties. Petitions are sent in to the director of institutes and 
these meetings are granted in the discretion of the State director. 
The arranging of the dates, places, and programmes is in the hands 
of the institute director, and announcements of the times, places, and 
speakers are made about one month in advance of the institute 
season. Special topies for discussion last year were economical feed- 
ing, dairy cows, care of milk, tillage, corn, clover, and fertility. The 
institute director is elected by the board of regents of the university, 
nominated by the president of the university and dean of the agri- 
cultural college, and recommended by the farm committee, He tales 
2 place regularly on the programme as a lecturer, ard is in the field 
during the entire season in which institutes are held. The annual 
farmers’ institute bulletin is a 520-page handbook of practical agri- 
culture. A round-up institute was held extending over 11 sessions, 
with an attendance of 2,850. The papers and discussions at this 
meeting are edited and published and make up the material used in 
the preparation of the annnal bulletin or handbook. A number of 
independent institutes were held, with an estimated attendance of 
from 2,000 to 3,000 persons, 


WYomMING. 


Population, 92,581, Total number of homes, 20,116, Number of farm homer, 
6460. Ter cent of farm homes, 20.5. Approximate popolation \n tara ssses. 
27,206. 





FARMERS’ INSTITUTES. 
Financial statistics of the farmers’ institutes for the year ended Jus 


‘Punds appropriated. 
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Number of lecturers employed by th» State directors of farmers’ institutes during 
the year ended June 39, 1904. 
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COUNTY SCHOOLS OF AGRICULTURE IN WISCONSINS 


By K. C. Davis, 
Principal of the Dunn County School of Agriculture, Menomonie, Wis. 


Since county schools of agriculture were dépened in the State of 
Wisconsin in the year 1902, this class of schools has been watched 
with much interest. They have truly been on trial in the public 
mind. The progress of these schools has been one of the most inter- 
esting educational problems since the establishment of the so-called 
land-grant colleges for the teaching of agriculture and the mechanic 
arts. This new step in the extension of agricultural education to the 
masses was one whieh made the educators of the country look on 
with mingled doubt and hope—donbt that the new schools estab- 
lished on 2 county basis could be a suteess; hope that their experi- 
ence, if successful, would lead other counties and States to undertake 
similar schools. A study of these schools after two years of success- 
ful operation, with reference to their equipment, courses of study, 
and influence upon adjacent agriculteral communities, should be of 
interest and value to those who are considering secondary instruction 
in agriculture for other communities. 


EQUIPMENT OF THE SCHOOLS. 


The schools have been equipped at the expense of the counties 
where they are located. This is true as to buildings, furniture, 
apparatus, machinery, and stock, But the State aids each school to 
the extent of $4,000 a year, to be applied to the running expenses, 
The total running expense thus far has been only $6,000 a year for 
each school. 


The Dunn County School of Agriculture has its chief buildings 
located on a half block in the conter of Menomonie, the county seat. 


¢ Descriptions and |tnstrations of the work and equipment of these schooks 
have appeared In the following articles: Progress In Secondary Edueation In 
Agriculture, U. S Department of Agriculture Yearbook 1902, pp, 482-500; 
Some Features of Recent Progress In Agricultural Education, U. 8. Depart- 
ment Of Agriculture, Olfice of Experiment Stations, Annual Report 1902, pp 
410-450; Progress in Agricultural Education, 198, TU. S Department of Agrl- 
culture, Office of Experlinent Stations, Annual Report 1903, pp. 571-634. 

mm 
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The attic is unfinished but, is used asa reereation room in inelem 
weather. 

The mechanical building of the Dunn County school is 94 by 50. 
feet, two stories high over a high bank basement. The basement is 
divided by a brick partition, one room being used by blacksmith 
classes and the other by classes in dairying. The main story is all 
used for instruction in carpentry. The upper story is for storage of 
dry lumber and other purposes, The superstructure of this building 
was given by Senator J. H. Stout and moved to the present site. 

The horticulture building is two stories high over a bani basement. 
The basement story is what gives the building its name, as it is used 
for potting plants, grafting and budding lessons, winter storage of 
scions, roots, bulbs, and tender plants. The main story has a pouliry 
department 18 by 28 feet, and a lange room for keeping and exhibit- 
ing machinery and tools used by the school on the farm and garden. 
The upper story is one room 28 by 50 feet and 15 feet high, It is 
used for basket ball, hand ball, and gymnastic exercises, It may bo 
used for classes when the school grows to need it. 

The farm tool house is 12 by 16 feet, one story high, located on the 
fair grounds near the school farm. It is used to keep tools and imple- 
inents handy for use on the farm. This building was erected by 
students in the school. 

The probable number of students that could attend either of the 
agricultural schools at one time is about 125. During each of the 
first two years the number has reached over half that limit. If the 
attendance becomes too great, the requirements for admission can be 
raised or the accommodations increased at very little cost. 


Tn all the instruction in this new class of schools the useful side of 
the knowledge and training given to students is emphasized. ‘This 
is the principle on which they are founded. The extended knowledge 
which the farmer must have should be made as practical as possible. 
At every point the school is made to cooperate with the farm, the 
shop, the dairy, and the home. The manual training courses are 
made far more practical and useful than such courses usually are. 
Nearly all of the time of the classes has been utilized in making arti- 
cles of use on the farm, in the home, and in the school and shop, The 
same feature of useful training has prevailed in the domestic econ- 
omy, plant life, farm accounts, study of soils, poultry, and in faet all 


The founders of the county agricultural school believe that a pro- 
gressive farmer should know a great deal more than was known by 
the farmers of past generations. And in many instances where it is 
important that farmers should make application of yatner wee SSe0- 
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Fig. 1.—Stock Jupcinc, Dunn County ScHoo.. 


























Fic. 2,—Dainy Room oF Dunn County ScHooL. 
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Fic. 1.—PRUNING BY STUDENTS AT DUNN COUNTY ScHooL. 





Fic. 2.—STUDENTS OF DUNN COUNTY SCHOOL STUDYING FAR CROs. 
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in each county, and the classes go to the county asylum farm near by — 
and to other good stocle farms to study methods. The best stockmen 
in the section are invited to address the classes. This work is all 
aided by the early experience of the students, who are nearly all from 
farms. 

In the subject. called “ Care of Animals” Doctor Mayo’s text-book 
is used by the schools. “The work is made very practical by trips to 
the best barns in the county, and by careful examination of many 
sound and unsound animals of all kinds. Considerable stock judging 
is carried on by classes in connection with this subject. (Pl. XXX1, 
fig. 1.) Young farm boys become very familiar with all types of 
farm animals. No farm animals, except poultry, are as yet owned 
by the county agricultural schools, though it would be of great help 
to have barns and stock on the school farms, if funds were available. 

Dairying is taught only in the Dunn County Agricultural School, 
but is soon (o be introduced in Marathon County. Full instruction 
is given in regard to running farm separators and the care of milk 
and cream, Students receive practical training in the’ ripening of 
cream, churning, working and packing of butter, and testing the 
value of milk by the Babcock test, The practice work is carried on 
in a well-equipped dairy, containing cream separators, Babeock test~ 
ers, combined churn and worker, ripening vat, milk heater, scales, 
and complete set of utensils. (Pl. XXXI, fig. 2.) The sloping 
cement floor and brick walls make the creamery quite sanitary and 
modern. Milk is bought from farmers, who han! it to the dairy, and 
the butter is sold at the highest market price to local customers and 
stores. 

Tor short-course students the subject-matter varies only a little 
from the winter-term work in the regular course. This avoids a mul- 
tiplication of classes. One subject, given only to the short-course stu- 
dents (men), covers the general science of agriculture in a broad way. 
A suitable text-book is used in this class, and a number of Farmers’ 
Bulletins issued by the U. S. Department of Agriculture are used by 
means of a topical method of recitation. 

A brief time is given to experiments in the laboratory, teaching 
those principles of physies which are most applicable to farm prac- 
tice, such as heating, lighting, ventilation, friction and lubricants, 
principles of pumps, eveners, and pulleys. 

At present only a short study is made of the more common chemical 
elements and their chief compounds. For the young men these les- 
sons lead up to the study of the composition of soils, fertilizers, and 
feeds. For the young women the elementary chemistry forms a fun- 
damental groundwork for the chemistry of foods. 

Farm accounts are kept by a very small proportion of farmers in 
the West. A very thorough course in this subject has been worked 
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Fig. 2,—BLAcKSMITH SHOP OF DUNN CouNTY SCHOOL. 





An, Rpt. Office of Experiment Stations, 1904. PLATE XXXIV, 

















Fic. 1.—KITCHEN OF DUNN CouNTY SCHOOL. 








FIG, 2.—~SEWING ROOM OF MARATHON County ScrooL 
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students has already been mentioned. The carpentry departments 
in both schools are equipped with such tools as should be used in 
farm shops. Tt is thought that equipments too elaborate for use on 
any farm would have a detrimental influence upon the students. 
Simple, plain tools of the very best quality are used. 

‘The blacksmith department in each school is equipped with port- 
able forges, anvils, and a few simple blacksmith tools for each stu- 
dent. (Pl. XXXII, fig. 2.) All the work is of a very practical 
nature. Articles useful on the farm are made, such as clevises, chain 
links, brackets, cold chisels, punches, rings, tongs, repair parts for ma- 
chines, and harrow teeth. Practice is given in welding, tempering, 
sharpening, soldering, and painting. 

Incidents of the manual training work are the operation of steam 
and gasoline engines and other farm machines, splicing and tying 
ropes, renovating and repairing dilapidated machinery. Students 
and farmers.are encouraged to have farm shops-of their own. 

Mechanical drawing is practiced in the shop and ¢lass room, where 
working drawings are made for use at the carpenter's bench or to be 
followed in the construction of farm buildings, such as dwellings, 
barns, granaries, silos, poultry houses, and machine sheds. 

‘The cooking department is equipped as nearly like a home kitchen 
as is consistent with the number of students to be accommodated, 
(Pl. XXXIV, fig. 1.) Wood and gasoline ranges are used instead of 
individual gas plates. Convenient cupboards and kitchen cabinets 
are such as should be in any well-equipped home, Even the work 
tables used by the pupils are models of convenience in every respect. 
Food sets, showing the composition of cach of the standard foods, 
are conspicuously placed for constant reference and study in the 
preparation of meals. Students get practice in preparing and serv- 
ing meals to each other and to numerous visitors. This is supple- 
mented by a series of lectures on “Home Economy,” touching upon 
chemistry of foods, invalid cookery, and hygiene of the person and 
the home. 

In each school the sewing department is equipped with sewing 
machines, drafting tables, and everything necessary to teach the girls 
the best methods of making their own garments (Pl. XXXTV, fig. 2). 
They furnish their own material and use the finished products. 
They make underclothing, shirt waists, skirts, wool dresses, and do 
some millinery work. 

Well-equipped modern home laundries are used to teach the prin- 
ciples of laundering, with special attention to the removing of fruit 
and other stains and disinfecting, Special treatment of flannels, 
silks, fixation of colors, starching, polishing, composition and action 
of various soaps, soda, bluing, borax, and washing powders, 
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POPULARIZING THE SCHOOLS. 


The interest shown in this new movement speuks strongly in its 
favor, County schools of agriculture can not be a success unles f 
farmers ofthe vicinity take an abiding interest in thom. ‘The e: 
rience in Wisconsin shows that the farmers look upon these Y 
with much favor. They are proud of them. They speak of the: 
schools as “ the farmer's best friend,” “the best place to send our 
boys,” “the college for the rural classes,” and in such complimentary 
ways only. 

The work of these schools has been popularized a great deal, and 
information concerning their character has been spread not only 
in the home county, but in surrounding counties. This has been done — 
by means of numerous articles in the newspapers, by exhibits at 
county fairs each year, by school bulletins published quarterly, and 
by numerous farmers’ meetings. During the first three years the 
instructors of the Dunn County school held 65 farmers’ institutes, or 
similar meetings, throughout the county. Stereopticons have been 
used to show the work of the school and to illustrate the principles 
to be taught. A great wany practical subjects have been handled, as 
in State institutes, thus carrying the work of the school into local 
communities. The character and value of these farmers’ meetings 
are such as to put the farmers of the section into harmony with the 
new movement. They have full confidence in the school. 


CORRELATIVE WORK OF THE SCHOOLS. 


Much agricultural information is disseminated from the agricul- 
tural school to the farmers of the county. Directions for planting; 
suggestions as to varieties; combating noxious weeds; helping estab- 
lish cooperative creameries; planning barns, silos, schoolhonses, dwell- 
ings; devising ventilators; selecting stock, and many other subjects 
are taken up by the instructors with individual farmers. The schools 
have done a great deal of milk and cream testing for farmers for the 
purpose of helping to improve dairy herds. The school farms try 
such new crops as should be used by those living in the section, When 
these schools are more widely established throughout the country, 
they will be important factors for the proper distribution of Govern- 
ment and State bulletins. Many hundreds of bulletins on special 
farm topics have been placed in the hands of farmers desiring infor- 
mation on these subjects. 

A novel feature of the school’s work in Dunn County is the intro- 
duction, through the rural teachers, of elementary agriculture and 
manual training into district schools of the county. By an inter- 
change of classes with the county training school the agricultural 
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school teaches the rural] teachers to handie these subjects in 
schools in a very creditable manner. 

The chief purpose of the county agricultural schools as now e 
lished in Wisconsin is to popularize agricultural education (more 
can be done by a well-filled State college). The schools are sub 
uate to the State college in that their courses of study are 
advanced (especially in their academic subjects). Students are 
mitted directly from the rural schools. Most of them would n 
go to an agricultural school if this new class of schools were 
brought close to them. Some students board at home and help: 
home chores; others visit home at the end of each week, and are d: 
nated with the home spirit throughout their school life. Certs 
these county institutions reach a class of pupils that would not 
that they could spare the money necessary to attend the State agr. 
tural college, and yet there are students who, after getting the ¥ 
of the county school, will fcel like continuing their education and 
attend the State college of agriculture. Several graduates are alr 
planning such a course. More county schools of agriculture will] 
fill the State college to overflowing. 


EXHIBITS AT THE LOUISIANA PURCHASE 
EXHIBIT OF THE OFFICE OF EXPERIMENT STATIONS, — 
By Wacres UH. Evans, Office of Beperiment Stotions, 


An exhibit was made of the work of this Office in the Government 
building at the Louisiana Purchase Exposition. On January 6, 1903, 
Hon. J. H. Brigham, chairman of the Government board and repre- 
sentative of the Department of Agriculture, notified the Director of 
this Office that $4,000 had been allotted for the preparation, installa- 
tion, and care of the exhibit of the Office of Experiment Stations in 
connection with the Department of Agriculture exhibit in the Govern- 
ment building. A few days later the writer was designated as the 
representative of the Director to have charge of the exhibit. After 
considerable delay and correspondence, a space embracing about 1400 
square feet was assigned to the Office of Experiment Stations exhibit 
in the southeast part of the Government building. (PL XXXV, fig. 
1.) This space, while of sufficient extent, was poorly situated, as it was 
partly under a balcony, resulting in the poor lighting of part of the 
space, while another portion was nearly separated from the rest of the 
exhibit by a large iron truss. This made the exhibit lacking in con- 
tinuity, but by covering this and another truss it was possible to ex- 
tend the wall space to nearly double the original assignment, which 
permitted of the moving of exhibits from the walls under the balcony. 
The exhibit was planned, after consulting with the various experts 
in the Office, so as to show the functions of the Office as a Govern- 
mental agency for the promotion of agricultural education and re- 
search, its relations with the experiment stations organized in the 
several States and Territories under the act of Congress of March 2, 
1887, and also to show the special investigations with which this 
Office has been charged by the Secretary. 

The relation of the Office of Experiment Stations to the Depart- 
ment of Agriculture and to the State experiment stations was shown 
by a series of charts, which gave the organization, resources, lines of 
investigation, systems of agricultural education, ete., of the different 
institutions. The opportunities offered in the United States for agri- 
cultural education and scientific research along agricultural lines 
were also shown by means of charts, All the publications of ts. 
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Fig. 1.—GENERAL VIEW OF EXHIBIT AND IRRIGATION AND DRAINAGE CASES, 

















FiG, 2.—MODEL OF RESPIRATION CALORIMETER. 
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Fig. 1.—ALASKA ExHiBiT. 
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grain, both in the sheaf and thrashed, was shown from Sitka 


iniles north from Valdez, and from Rampart on the 

80’ north latitude. Models of vegetables of large size a 

reputed good quality were shown, and a comprehensive exhibit was 

made of the native and introduced berries of the country, The 
iment station was firet established at Sitka in 1898, since 

1¢ branches have been established at Kenai, Copper Center, and 
Rampart. These stations, through their investigations and examples, 
have very materially aided in extending the cultivation of hardy 
garden produce, und have shown some of the possibilities of grain 
growing in Alaska. From the Hawaii and the Porto Rico stations 
were shown extensive collections of tropical products. (Pl XXXVI, 
fig. 2.) These embraced many distinct varieties of mangoes, alli- 
gator pears, pineapples, oranges, lemons, pomelos, bananas, cocoa- 
nuts, ete, as well as specimens of guavas, bread fruit, sour sop, 
cashew nuts, figs, granadillas, papaya, loqnats, ete. The various 
stages coflee passes through, from the tree to the market, were shown 
by numerous specimens. Rice, cacao, vanilla, and tobacco, and their 
methods of preparation, were shown in a similar manner. Samples 
of fiber were shown, with many native manufactured articles from 
them, The exhibits from the insular stations proved very attractive 
and suggested many inquiries relative to the countries in which they 
were produced, their agricultural possibilities, people, ete, 

The investigations in human nutrition, which are conducted under 
the immediate direction of Prof. W. O. Atwater, Middletown, Conn., 
were designed to show the methods pursued in studying the uses and 
economy of foods and some of the results already obtained by these 
studies. There were shown a model of the modified respiration 
ralorimeter (Pl. XXXY, fig. 2), a bomb calorimeter, and material 
illustrating some of the investigations. The respiration calorimeter is 
located at Middletown, Conn. It is an instrument suited for experi- 
ments with man, which permits of the measurement of the total 
income and outgo of matter and energy, the matter being measured in 
terms of chemical elements, as nitrogen, carbon, oxygen, ete., while 
the energy is measured in terms of heat. The respiration chamber, 
which is of copper surrounded by zinc and wooden walls, is of suffi- 
cient size for the subject experimented upon to remain in it with 
comparative comfort for a number of days and is provided with the 
necessary conveniences for sleeping, eating, etc, The respiratory 
products are measured and analyzed by drawing a ventilating cur- 
rent through the chamber and passing it through receptacles con- 
taining sulphurie acid to remove the water, and soda lime to remove 
the carbon dioxid. The heat given off by the body is absorbed in a 

H. Doe, 421, 58-3—44 
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tain a centrifugal pump and motor, tanks, weirs, flumes, several 

of current meters and water registers, an evaporation tank, 

it was possible to show all the apparatus in actual use by 

the water from a large tank in the bottom of the case to a tan 

and at one end. From here it escaped through a miner’s i 

ran through a flome, where the current was measured, and 

into the lower tank. AM the instruments were mechanically ed 
to record the various features for which they were devised. In 
second case were shown various types of water registers and eurrent 
meters, their development and improvement, silt samplers, models of 
irrigation structures, types of flumes, drainage tiles, ete. Charts 
were exhibited showing some of the results of investigations on the 
duty of water, amount needed for different crops, the actual amounts 
applied, ete. Photographs were shown of a number of important 
irrigation structures, of streams under investigation, and of the re- 
sults of irrigation in arid regions, 

By means of a series of charts the organization and development of 
farmers’ institutes in the United States were shown. An attempt is 
being made by this Office to organize the work of farmers’ institutes 
and to render whatever aid is possible through the State directors, 
institute lecturers, and others. ‘The exhibit sought to show this work 
and its relation to the Department of Agriculture. 

On the whole, the Office of Experiment Stations exhibit proved a 
very attractive one, and in order to fully explain it a demonstrator 
was kept at the exhibit throughont the whole peried of the exposition 
to answer questions regarding the work of the Office and its relations 
to the Department and to the several State stations. 
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Purchase Exposition, to be held under the authority of said act, of the colleeoaaa 
of agriculture and mechanic arts and agricultural experiment stations recely 

the benefits of the acts of Congress of July second, eighteen hundred and 
two, Mareh second, elghteen hundred and eighty-seven, and August | 


ayailable, which sum shall be expended for that purpose only and upon the 
authority of said Government board: Provided, That the Louisiana Purchase: 
Exposition Company, at its own cost and expense, shall furnish to sald Govern- 
ment board adequate and suitable space ta an appropriate boliding or bulldings 
for the Installation of sald exhibit and Its exhibition during the continuance of 
said exposition. 

The Government board referred to in this act was made up as 
follows: Hon, J. H. Brigham, Assistant Secretary of Agriculture, 
ehairman;* William H. Michael, chief clerk Department of State; 
Wallace H. Hills, chief clerk Treasury Department; John C, Seo- 
field, chief clerk War Department; Frank Strong, chief clerk Depart- 
ment of Justice;* John Gb. Brownlow, clerk, Post-Office Depart- 
ment;* B. F. Peters, chief clerk Navy Department; Edward M. 
Dawson, chief clerk Department of the Interior; Carroll D, Wright, 
Commissioner of Labor, Department of Commerce and Labor; F. W. 
True, head curator National Museum, representing Smithsonian 
Institution and National Museum; W, de C, Rayenel, administrative 
assistant National Museum, representing Commission of Fish and 
Fisheries; G. W. W. Hanger, chief clerk Bureau of Labor; Williams 
C. Fox, chief clerk Bureau of the American Republies; William Y. 
Cox, secretary, and William M, Geddes, disbursing officer. 

This board intrusted the work of planning, collecting, and install- 
ing the exhibit to the exposition committee of the association named 
above, and made the Director of the Office of Experiment Stations, 
as secretary of the committee, the special representative of the com- 
mittee in its relations with the board and responsible for the proper 
expenditure of the funds granted by Congress for the purposes of 
the exhibit. Mr. James L. Farmer, as chief special agent, had 
immediate charge of the execution of the plans of the committee. 

It should be noted, especially, that the law proyided for an exhibit 
of the progress of education and research in agriculture and the 
mechanic arts, and it was the purpose of those charged with the duty 
of preparing the exhibit to make it illustrative of the distinctive 
work of the land-grant colleges, of which there are 65, and the ex- 
periment stations, of which there are 60, in the United States—that 
is, it was intended to represent those features of education and re- 


@ After the death of Secretary Brigham, which occurred June 29, 1904, Mr. 
Hills was made chairman of the board and & R. Bureh, eblef clerk Departinent 
of Agriculture, was appointed as the representative of that Department on the 
board. 

© Succeeded by Ceell Clay, general agent. 

© Succeeded by Merritt 0, Chance, chicf clerk. 
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culture and forestry, S. B. Green, professor of horticulture 
estry, University of Minnesota, and horticulturist of the e: 
station: plant pathology, F. C. Stewart, botanist New 


; iy See 
of zoology and entomology, State Agricultural College of 
and entomologist of the experiment station. 

Zoorecixy, on Axtmat [xpvsray, including animal | 
(investigation), in charge of H. P. Armsby, director 
Experiment Station; animal husbandry (instruction), T. F, 
professor of agronomy, Cornell University, and agronamiit of the 
experiment station; veterinary medicine, D, S. White, professor of 
veterinary medicine, Ohio State University. 

Acrorrcryy, or Acricunturat Tecrxotocy, including dairy lab- 
oratory, in charge of FE, H. Farrington, professor of dairy husbandry, 
University of Wisconsin, and dairy husbandman of the experiment 
station; sugar laboratory, W. ©. Stubbs, director Louisiana Experi- 
ment Stations: inspection, M. A. Seovell, director Kentucky Experi- 
ment Station. 

Renar Enorseenrno, on Fann Mecrasics, This exhibit was pre- 
pared under the direction of Elwood Mead, chief of irrigation and 
drainage investigations, Office of Experiment Stations. 

Rorat Econoaucs, on Pans Maxacemenr. This exhibit was pre- 
pared under the direction of F. W. Card, professor of horticulture 
and agriculture, Rhode Island College of Agriculture and Mechanic 
Arts, und horticulturist of the experiment station. 


Civu. Exeryrenine, in charge of Anson Marston, professor of civil 
enginecring, Iowa State College of Agriculture and Mechanic Arts, 

Mecnanicat Exorsernrsa, in charge of W. F, M. Goss, professor 
of mechanical engineering, Pardue University. 

ExeersicaL Exoreenic, in charge of B. V. Swenson, assistant 
professor of electrical engineering, University of Wisconsin. 

Mixixo Exatxxerene, in charge of S. B. Christy, professor of min- 
ing and metallurgy and dean of the faculty of the college of mining, 
University of California. 

Tecusicay Crmaistry, in charge of W. H. Walker, associate pro- 
fessor of industrial chemistry, Massachusetts Institute of Technology. 

Axcmtecrure, in charge of W. H. Lawrence, associate professor of 
architecture, Massachusetts Institute of Technology. 

Drawinxe Axp Suor Practice (rxcuverne Texrices ANp Trans), 
in charge of Prof. F. Paul Anderson, professor of mechanical engi- 
neering, Agricultural and Mechanical College of Kentucky. 

Domestic Science, in charge of Maude Gilchrist, dean of women's 
department, Michigan State Agricultural College. 


‘ 
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appropriations received by each State and Territory to June 30, 
under the act of Congress of August 30, 1890, for the more pl 
endowment and support of ‘the colleges established under the act 
of July 2, 1862; and (3) the total amount, $31,157,588, of Federal 
aid received from the two sources mentioned. 

A large map showed the location of each college of agriculture 
and mechanic arts, the amount of land reeeived by each State for 
such institutions, and the total amount of land granted by the 
Federal Government for all other educational purposes. 

A large chart, entitled * Progress of Public and Private Higher 
Education in the United States in Twenty Years,” showed, in com- 
parative form, the progress made from 1882 to 1902, first, by the 
public (including colleges of agriculture and mechanic arts) and, 
secondly, by the private institutions for higher education. 

Smaller statistical charts showed (1) growth in number of students 
from 1891 to 1903; (2) increase in the value of the material equip- 
ment from 1870 to 1903; (3) value of all property, ineluding en- 
dowment funds owned in 1908; (4) increase from 1865 to 1903 in 
the number of institutions, number of professors, and number of 
collegiate and graduate students; (5) comparison of income from 
1885 to 1903 with that of all other institutions for higher education; 
(6) proportion of regular technical students pursuing certain degree 
courses; (7) growth of libraries compared with that of all other 
institutions for higher education; (8) attendance from 1890 to 1903 
compared with that at all other institutions for higher education, 

There were also shown volumes of examination questions and 

answers by students of a number of the colleges of agriculture and 
mechanic arts in English, French, German, Latin, mathematics, 
physics, chemistry, history, and economics, and in miscellaneous 
branches, These volumes were intended to give some idea of the 
nature of the work that is being done by the several institutions in 
some of the nontechnical or general studies usually included in the 
courses of study offered by these institutions. 

An electrical display machine, showing important facts relating 
to the history, work, and present status of the colleges of agricul- 
ture and mechanic arts, was a prominent and effective feature of 
this exhibit. 

EXHIBIT OF THE OFFICE OF EXPERIMENT STATIONS. 
(See PL XXXVUI, fig. 2) 


On the side of the pavilion oceupied by the exhibit of the Office of 
Experiment Stations the central wall space was occupied by an elec- 
trical display machine showing prominent features in the origin, dis- 
tribution, and work of agricultural experiment stations throughout 
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Fic. 1.—AGRONOMY—PLANT LABORATORY. 














FIG. 2.—AGRONOMY-FIELD Crops, 
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of micro-organisms, including ferments and fungns and 
parasitic diseases of plants, of root growth, and of germination; for 
the examination and testing of seeds and for showing the eff 
copper on foliage; besides illustrations of methods of making: 
tures of micro-organisms; of selecting seeds by one 

plant presses; seed cases for class-room use, and 

oratory apparatus and accessories. 


SOILS LABORATORY, 

This was a working laboratory in operation, equipped with special 
forms of apparatus contributed by a number of institutions for sam- 
pling soils, making mechanical and chemical analyses of soils, and 
studying their chemical and physical properties; samples of typical 
soils, student's laboratory outfit, cultures, etc., showing work on soil 
bacteria; specimens of students’ notes and exercises. There were 
also photographs showing equipment and methods of work in soils at 
a number of the agricultural colleges and experiment stations. 


VERTILIZERS, 


The fertilizer exhibit included (1) specimens of typical classes of 
soils showing the relative proportion of fertilizing constituents in 
each, and the relation of these to soil fertility and soil exhaustion; 


(2) samples of the principal commercial fertilizing materials, inelud- 
ing crude and manufactured products, supplying nitrogen, phos- 
phoric acid, and potash; and (8) a series of diagrams and 
photographs illustrating the relation of various systems of cropping, 
farm management, and fertilizing to soil fertility, and the relative 
availability of different kinds of fertilizers. 


FIELD Ckors. 
(PL XXXIX, fig. 2.) 


The object of this exhibit was to show the purposes, methods, and 
results of investigations on field crops by the experiment stations, 
together with the methods and scope of instruction given in this 
particular branch in the colleges of agriculture. It consisted of 
inaterial illustrating some of the more important experimental work 
carried on by the experiment stations and the methods employed by 
the agricultural colleges to prepare the student for original research 
work and for practical farm management, The various classes of 

crops were represented and the exhibit of each individual crop was 
as extensive as circumstances would allow. 

One of the principal features of the section was the exhibit of the 
plant-breeding work. This included selection and crossing of corn 
to increase yield and the percentage of protein and of oil; samples 
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of wheat illustrating Mendel’s law in wheat b 

ment in yield by selection and crossing, and tl 

pedigreed wheat plants and. keeping ‘plicshaae 

mens of flax showing how by these same methods the 

of the crop may be improved and how the straw 

Jength, thus rendering the crop of greater value for fiber; a 
ples of cotton showing the effect on the length and quality 
fiber of crossing varieties of different types, such as the ae 
Upland, and Egyptian cottons. The possibilities of plant | 
were further exemplified in the cowpea exhibit, which called 
tion to the extensive variation to which this plant is subject. 

Independent of the plant-breeding work, samples on “ariei 

corn, wheat, oats, barley, and other cereals, and of o 
sofy bonta, ralvut beat, cactex bai ogee Catena 
and hops were presented for comparison, The yields in som 
show marked differences, pointing out the value of variety testi 
the experiment stations and the importance of considering thi: 
in ordinary farm practice. 

The exhibit further illustrated the results of growing fi 
(wheat, oats, corn, potatoes, clover, and timothy) with dif 
tilizers and under various systems of rotation to mainte 
crease the fertility of the soil. 

An interesting object lesson was presented in a collection: 
samples showing the root development of bluegrass, corn, o 
alfalfa, fife, and macaroni wheats, and flax, 

The tobacco exhibit comprised a model illustrating the 
tobacco under shade, 2 number of samples of shade-grown and ope 
field-grown tobacco showing the effect of shade on the qu sf 
leaf, and a series of other samples representing the different 
tobacco which have been experimented with in Connecticut. 

‘The apparatus and appliances used in college laboratory 4 
root crops, including sugar beets, mangels, ruta-bagas, car 
turnips, were shown, and « general outline of the work was 

The experimental work with field crops carried on at 
Hawaii, and Porto Rico stations was represented by a coll 
specimens from these stations, 





HORTICULTURE AND FORESTRY: 


This exhibit consisted of a collection of models, p 
charts, ete., illustrating methods of instruction and re 
subjects at a number of the agricultural colleges and 
stations, as well as special forms of laboratory and gree 
ment and results of improvement of varieties and methods of 
Improved horticultural and forestry implements and met 
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also illustrated, and a collection of horticultural books, 
written by college and station men, was shown, 
Features of special interest were (1) a date-palm exhibit, rep 


States, and showing the fine quality of dates now being 
Arizona, as well as the peculiarities of date trees, blossoms, fi 
seed; (2) an exhibit of methods of greenhouse laboratory 
shaw by a portion of a greenhouse laboratory bench with lockers, 
illustrations of horticultural laboratory operations, text-book used, 
ete.; (3) models of peach twigs, showing the relation of color to 
hardiness and date of blooming; (4) models, photographs, and 
charts illustrating a successful method of winter foreing of asparagus; 
(5) models illustrating fertilization of self-sterile grapes; (4) models 
illustrating subirrigation for greenhouses, gardens, and lawns; (7) 
display of implements and methods of pruning; (8) exhibit of trunks 
of eucalyptus trees illustrating the successful introduction into this 
country of a group of valuable trees; (9) specimens showing the char- 
acter of posts and timber produced in regions of deficent rainfall, and 
(10) log seales, rules, calipers, and other implements used in forestry 
work and lumbering in different parts of the United States, 

There were also wing-frame cabinets containing mounted phote- 
graphs, charts, drawi ings, éte,, showing facilities and equipment for 


instruction and research in a large number of the land-grant colleges 
and experiment stations, horticultural and forestry methods, opera- 
tions, and results, 


PLANT PATHOLOGY, 

This exhibit consisted mainly of mounted specimens, specimens in 

solutions, photographs, drawings, ete., accompanied by explanatory 

labels, illustrating the more important diseases of crops and the 
nature of the injuries caused by them. 


ENTOMOLOOY, 


This exhibit consisted of small contributions from a large number 
of institutions, and was intended to show something Of the scope and 
quality of entomological work being carried on in the different agri- 
cultural colleges and experiment stations in the United States, 
Thirty-two cases of insects showed many of the most destructive as 
well a3 some of the beneficial species, and gave an idea of methods 
of mounting, labeling, and permanently preserving specimens in dif- 
ferent stages of development. Pavilion and wall cases were filled 
with pieces of apparatus used in eluss room or laboratory or in field 
work in entomology. There were shown the Sanderson method of 
note and record keeping, the Comstock block system of mounting a 
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water, methane) given off by the animal, and also the a1 
energy liberated by it in the form of heat, a complete ac 

kept of the outgo of both matter and energy from the 

to show exactly how much of its food is utilized and for what 

The results of a series of four experiments with this a 
upon timothy hay were illustrated in the exhibit, the qu 
energy involved being represented by blocks of anthracite o 
cient to produce equivalent amounts of heat when completely 
The exhibit showed (1) total energy of the food, (2) amount lost 
the varions exereta, (3) amount of food energy supplied by oxidation 
of the tissues of the body when there was a loss in weight, or the part 
of the energy of the food which was stored as increase of tissne when 
there was a gain in body weight. Charts showing graphically some 
of the results of these experiments were also shown. 

There was also an exhibit of the total energy of 10 kilograms of 
timothy hay and of corn meal, respectively, and the portion of this 
lost in the excreta, consumed by the processes of digestion and as- 
similation, and remaining ayailable for the general purposes of the 
organism. 

In the exhibit of the results of experiments upon the sources of 
milk fat there was shown in glass cylinders the amount of fat 
digested from the food of each of three cows, the fat that may 
possibly have been formed from the protein broken down in the 
body, the fat actaally found in the milk, and the fat which must 
necessarily have been produced from the carbohydrates of the food. 
The same results were shown graphically in a series of seven charts 
contained in wall cabinets. 

The practice of feeding —The influence of shelter and of concen- 
trated feeds rich in nitrogen on growth of beef cattle, the comparative 
value of different kinds of roughage, and the influence of food on 
the make-up of the carcass were shown by means of models and charts. 

The results of experiments on soiling crops, with views of modern 
dairy buildings and equipment, were shown by means of trans- 
parencies, 

There were also shown trap nests used in breeding experiments 
with poultry, and illustrations of methods of preserving eggs in 
water glass, 

Practical and theoretical methods of feeding horses were illus- 
trated by sample rations and chart data. 


ANIMAL MUSHANDRY—INSTRUCTION 
(PL XE, tig. 2) 
This exhibit illustrated a class room for instruction in this sub- 
ject, including a mount of Shamrock, the prize-winning steer of the 
Chicago live-stock show of 1902; the most improved implements, ap- 
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shown. Among these were the Louisiana Purple and the 
varieties, which are the chief canes cultivated in i 

the Creole variety, which was the first cane introduced 

isiana, having been bronght in by the Jesuits in 1757. 

cane is an exotic in Louisiana, and does not flower nor produc 

In the tropical countries, however, seed is produced, and a spe 

of this was shown, A great deal of attention has been paid of 
late to the propagation of new varieties of cane from sugar-cane 
sed, and many of these seedling varieties have been studied, Nine- 
teen specimens of these were shown in jars. Of particular beste is 
tance in Louisiana are the seedlings D, 74 and D. 95 (Demerara 

74 and 95). These canes, particularly the D. 74, give a larger ton- 
nage than the home varieties, and also a much greater sugar content. 

Specimens of the various fertilizers employed in experiments with 
sugar cane were shown in the exhibit, and the results of fertilizer 
and cultivation experiments were cecal by charts. 

Products from the sugarhouse were shown illustrating all the 
stages in the manufacture of sugar from the raw juice through the 
I sses of clarification, evaporation, and crystallization to the final 

duct or “ first sugar,’ the molasses from which when separated 

-centrifugals yields second and third sugars. Details of the sugar- 
house work were illustrated by charts. 

mples of the different grades of commercial sugars and of the 
various grades of sirups and molasses which are manufactured upon 
the plantations of Louisiana were also shown, as well as 
of the different refined sugars manufactured from the raw planta- 
tion products. 

A large amount of molasses is being fed in Louisiana to farm: 
animals, either in the liquid state or mixed with absorptive ingre- 
dients, such as hay, bagasse, rice, bran, corn, oats, ete. The manu- 
facture of these mixed feeds is an industry of growing importance, 
and a number of the most common commercial mixtures were shown 
in the exhibit. Large quantities of molasses are also fermented and 
worked up into alcohol and different grades of distilled products. 
Samples of the latter were exhibited. Molasses, after the alcoholic 
fermentation, is also made up into vinegar, a sample of which was 
shown in the exhibit. 

The mill bagasse, or expressed cane, is at present utilized almost 
entirely as a fuel under the sugarhouse boilers. Experiments have 
been made toward a better utilization of bagasse for the manufacture 
of paper. Samples of bagasse, pulp, and different grades of paper 
were shown. Some of the papers, particularly those made from the 
pithy part of the bagasse, possess parchment-like properties that 
render them exceedingly valuable. Specimens of fiber board manu- 

H, Doc, 421, 58-3—45 
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MECHANIC ARTS EXHIBITS. 
CIVIL ENGLNEERING. 


This exhibit included publications, photographs, dra 
yeys, implements and Apparatus, text-books, models of 
structures, ete, and specimens of students’ work, iNuatrating: 
equipment, courses of instruction, methods of testing apparatus, al 
some results of worl in this subject at the land-grant colleges, espe- 
cially the examination of building materials. 


MECHANICAL ENGINEERING, 
This ineluded publications, photographs, drawings, students’ note- 
books, machinery and apparatus, models, and specimens of students 


work, illustrating the equipment and results of work in this acid 
at the land-grant colleges. 


ELECTRICAL ENGINEERING. 


This exhibit illustrated by means of plans, models, text-books, out- 
lines of methods of instruction, photographs, diagrams, etc. the 
equipment and facilities for work in electrical engineering in three 
of the land-grant colleges. A prominent feature of the exhibit was 


a fully equipped telephone exchange, 
MINING ENGINEERING. 


This exhibit consisted of a series of large transparencies illustrat- 
ing the equipment and some results of the work in this subject of a 
few of the land-grant colleges. 


TECHNICAL CHEMISTRY, 


This exhibit consisted of contributions from Cornell University, 
showing by means of a very complete series of photographs the facil- 
ities at the disposal of the student for carrying on chemical work, 
by means of charts and diagrams the courses of study pursued, and 
by means of specimens the results of the work; from Ohio State 
University, consisting of photographs showing the plant and some 
diagrams illustrating the course of study, the subject of quantitative 
analysis being shown in some detail by means of samples of materials 
analyzed and an outline of the procedure employed; from Pennsyl- 
vania State College, consisting in an elaborate display of the products — 
of students’ work in organic research, technical inorganic prepara- 
tion, and organic preparation, tle method of teaching quantitative 
analysis being shown by an exhibit of the materials used in the work; 
from Massachusetts Institute of Technology, showing the object 
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and 24 and October 8 and 15, 1904. ‘The plan followed was to have | 
Gents from Ove different agricultural colleges present to act na a class: 
instructors to use In demonstrating their methods of teaching live 
Ing. dressing and curing meats, judging grain, making gluten, 
baking trials with flour, and In grading and milling wheat. “i 

Tardiness on the part of the exposition management in completing the bu 
Ing used for the work greatly interfered with the progress of the exercises 
during the first session, An abnttolr and refrigerator rooms were 
and demonstrations were made in judging all of the market classes of live stock 
for the block. Students were given demonstrations In slaughtering, eutting, 
and curing meats under the inspection of Interested World's Falr visitors. 
Exercises in judging corn and small grain, and in placing rings of all the 
market and breeding classes of cattle, sheep, and awine constituted the pro- 
grammes rendered from day to day, Evening sessions as well as forenoon 
and afternoon exercises were held dally. Moving pletures representing the 
active work of students In jndging live stock, studying farm mechantes, Judg- 
ing corn, carrying out agricultural engineering class exercises, and the work 
of plant and animal breeding constituted a portion of the evening programmes, 
Addresses upon various phases of plant and animal breeding and the methods 
of instruction followed In kindred subjects filled the remaining available time 
during the four weeks that the exercises were carried on. 

The attendance ranged from 50 to 1,000 people at a session, varying with 
the attendance at the fair ind with the condition of the weather. The men 
who were in attendance at the livestock show as exhibitors, Jurors, and In 
other capacities were deeply Interested in the programme and followed the 
detall of It closely. 

An arena 40 by 70 feet was arranged in elliptical form in Live Stock Con- 
gress Hall and was surrounded by terraced seats sufficient to accommodate 
1,100 people. One-half of this pavilion was set apart for demonstrations in 
plant-breeding work. Matured plants of oats, wheat, barley, spelt, millet, flax, 
and young plants of corn were set in natural form with Interspaces about 
two-thirds ax great as they usually occupy in plant nurseries. They were 
shown In all stages, some with clipped borders, others partially culled out in 
selecting the better plants, and others with the final or cholee seed plants 
alone remaining. In other plats the plants were harvested and placed In thelr 
receptacles. Specimen record books were on exhibition and the forms of plant 
pedigrees which are kept were displayed to the public. All forms of plant 
recone and Inbels used In experimental work were in their natural position, 
so that visitors were able to see an entire system whieh has been found practi- 
enable by investigators. Ripe bundles of grain were exhibited as they are 
placed in the field at harvest time and a thrashing machine for plant-breeding 
work was also on exhibition, A nursery fanning mill, an electric bake oven, 
ond © small patent roller test mill were all exhibited in active operation. Ni- 
trogen and fat extractors used In corn-breeding work were features of the 
display. The plunt-breeding exhibit proved very suitable for exposition work. 
In that display a crowd was able to obtain a good general idea of the work In 
a few minutes, and those who chose to spend a longer tine were not diseom- 
moded by the ones who made a less complete study of the exhibit. 

‘The stock-judging exercises by students and the demonstration of methods 
used in stock-judging Instruction by teachers attracted favorable attention 
and large crowds, while the small grain and corn judging work was well 
received, 

The slaughtering aml cooking trials proved especially attractive to the 
stock breeders and exhibitors present, who followed the trials closely and took 
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tive hardiness and phenology of peach twigs of different 
winter forcing of asparagus in the open field; (15) Ui 
Missouri, cultures of mushrooms and other fungi, by B. M. 
(16) Pennsylvania Station, working model of respiration eal 
eter for domestic animals: (17) University of Wisconsin, | 
instruction and results of investigation; (18) S. M. B rel 
Wisconsin, the original Babcock milk tester; (19) Office of : 
ment Stations, statisties, charts, and a eaalone 
American stations and the Office of Experiment Stations; ty Bu- 
reau of Education, charts and publications, 

Gold medals—(1) Section of animal hushandry—investigation, 
in charge of H. P. Armsby; (2) section of animal 
struction, in charge of Thomas F. Hunt; (3) section of fertilizers, 
in charge of BE. B. Voorhees; (4) section of plant pathology, in 
charge of F. C. Stewart; (5) section of rural Pape ase in charge 
of Elwood Mead; (6) section of veterinary medicine, in 
D. S. White; (7) soils laboratory, in charge of M. F. Miller; (8) 
Arizona Station, collection of date palms and date-palm products, by 
R. H. Forbes; (9) B. C. Buflum, of Wyoming, automatic water reg- 
ister; (10) California University, soil samples and investigations, hy 
E. W. Hilgard; (11) Connecticut State Station, collection of pure 
vegetable proteids; (12) Connectient Storrs Station, cultures of mill 
bacteria, by H.W. Conn; (13) Cornell University, exhibit of root 
crops; (14) Cornell University. apparatus for photographing cul- 
tures of bacteria and fungi, by G. F. Atkinson; (15) University of 
Illinois, photographs and records showing relative efficiency of dairy 
cows, by W. J. Fraser; (16) Maine Station, study of comparative 
value of hens for egg production; (17) Michigan Agricultural Col- 
lege, models of fruits, collection of photographs and models illus- 
trating work and results of horticulture and forestry; (18) Univer- 
sity of Minnesota, model greenhouse laboratory bench, and forestry 
exhibit; (19) Missouri Station, breeding cage, photographs of labo- 
ratories and equipment for work in economic entomology, and 
tion of beneficial insects; (20) New Jersey Stations, typical soils and 
fertilizers: (21) New York State Station, charts and graphie repre- 
sentations of investigations on sources of milk fat; (22) New York 
State Station, charts showing effect of temperature in curing and par- 
affining cheese,and losses in manufacture, by L. L. Van Slyke; (23) 
New York State Station,’ exhibit showing correlation between spe- 
cific gravity of seed and germinating power and vigor of resulting 
plant, models of grapes and grape pollen showing correlation between 
character of pollen and self-fertility of the variety; (21) New York 
State Station, collection of commercial feeding stuffs, illustrating in- 

¢This award subsequently rilsed to grand prize, 
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relative rates of flow of air through soils of different texture 
structure; (26) Wisconsin University, instruction and inve i 
in drainage and irrigation; (27) Wisconsin Station, feedi 
of corn by-products. ys 
Bronze medals.—(1) Section of home economics, in charge of | 
Maude Gilchrist. collective exhibit illustrating courses of instruction 
in home economics, with samples of students’ work; (2) section of 
rural economy, in charge of F, W. Card, collection illustrating courses 
of study in rural economies; (3) Clemson Agricultural ; 
exhibit of evaporated sweet potatoes; (4) Connecticut State Station, 
specimens of plant diseases: (5) Connecticut Storrs Station, effect of 
cleanliness of milking, by W. A. Stocking, jr.; (6) L. C. Corbett, appa- 
raius for measuring transpiration from growing plants; (7) Cornell 
University, colored lantern slides of insects, and block system for 
pinning insects in collections; (8) Florida Station, exhibit of velvet. 
beans; (9) Hawaii Station, injurious insects of Hawaii; (10) Uni- 
versity of Illinois, effect of clean and unclean udders on the cleanti- 
ness of milk: (11) Iowa State College, effect of various fermentations 
on milk, by G. L. MeKay and F. W. Bouska; (12) Kansas Agrieul- 
tural College, photographs of canned goods, laboratories, and speci- 
mens of work; (15) Kentucky Station, collection illustrating food 
and fertilizer inspection work; (14) Louisiana Station, exhibit of 
sugar cane and rice; (15) Maine Station, colored illustrations show- 
ing apple maggot and its work; (16) Massachusetts Station, exhibit 
of soy beans and Japanese millets; (17) Michigan Agricultural Col- 
lege, models of forest nurseries for conifers; (18) University of Min- 
nesota, methods of instruction in veterinary science; (19) Missouri 
Station, wood-destroying fungi and specimens of plant diseases; (20) 
University of Nebraska, models of homemade windmills, by B, H. 
Barbour; (21) New York State Station, investigations on rusty spot 
in cheese, by H. A. Harding; (22) New York State Station, wax 
models showing San José scale upon fruit, bark, and foliage; (23) 
Office of Experiment Stations, charts showing experiments on horse 
feeding, with sample rations; (24) Ohio State University, models 
and photographs illustrating subirrigation in greenhouse, garden, 
and lawn; (25) Ohio State University, specimen of cow, showing 
dissection work, with retention of organs in normal position, by 5. 
Sisson; (26) Oregon Agricultural College, exhibits of hops and of 
flax; (27) Pennsylvania Station, preparations of pentosans from 
timothy hay; (28) Purdue University, apparatus for illustrating 
effect of gravity on growing plants, by J. C. Arthur; (29) Purdue 
University, students’ farm plans; (30) A. HL. Standish estate, instru- 
ments for mexsuring live stock; (31) University of Wisconsin, mate- 
rials showing methods of pruning; (32) University of Wyoming, 
models of Cipolletti weir, rating flume, and Foote water meter. 
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MECHANIC ARTS 

The juries of groups 3 and 6 made the following awards in me- 
chanic arts: 

Grand prizes.—Section of mining engineering, in charge of S. B. 
Christy, collective exhibit illustrating facilities for instruction in 
mining engineering; section of architecture, in charge of W. HL 
Lawrence, collective exhibit illustrating courses of instruction in 
architectural subjects, with samples of student work; section of 
mechanical engineering, in charge of W. F. M. Goss, collective ex- 
hibit illustrating courses of study in mechanical engineering, with 
samples of student work and tested materials; section of technical 
chemistry, in charge of W. H. Walker, collective exhibit 
methods of instruction in chemical analysis, with materials analyzed 
by students; section of drawing and shop practice, in charge of F. P, 
Anderson; College of Mining, University of California, facilities for 
instruction in mining engineering. 

Gold medal_—Massachusetts “Institute of Technology, mining en- 
gineering; Mississippi Agricultural College, drawing and shop prac- 
tice; New Mexico Agricultural College, ditto; Clemson Co 
ditto; Hampton Normal and Agricultural Institute, ditto; F. Paul 
Anderson, collaborator. 

Silver medals.—Massachusetts Institute of Technology, exhibits in 
technical chemistry and of drawing (3); Nevada State 
mining; Cornell University, architecture; Sibley College, Cornell 
University, mechanical engineering; Pennsylvania State College, 
technical chemistry (2). 

Bronze medals.—Massachusetts Institute of Technology, mining; 
University of Tennessee, mechanical engineering; Clemson- College, 
mechanical engineering (7). 


Conc.vsi0n. 


The list of awards indicates that in the minds of the juries 
awards the exhibit merited generous recognition, and the 
ments upon it were, as a rule, of the most favorable character, 
Tn its preliminary report on the exhibit the exposition committe 
of the Association of Colleges and Stations says: 


It was not a “show” exhibit, Mere beanty or novelty of display 
the main object sought. While every reasonable effort was put 
it attractive in its design, arrangement, and coloring, the materials 
selected for display were those which are in actual use for the yn 
struction in the various departments of our land-grant colleges, or 
represent, with a5 much realism as possible, the actual practical 
research, We are glad to have been assured that the exbiblt was f 
able for study on the part of the real seckers after information, 
Impressed itself upon Intelligent observers as a worthy and co 
“tion of certain features of cduention and research in the rel 
to agriculture and the mechanic arts. 
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